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MpeaucnoBue

1 NOArOTOBJIEH HauuoHanbHOW accouuauven npousBoauTernemM WUCTOYHUKOB Toka «PYCBAT»
(Accounaumus «<PYCBAT») Ha ocHOBe COOGCTBEHHOro nepeBoAa Ha PyCCKUMM SI3bIK aHrMOA3bIYHOM BEPCUU CTaH-
[apTa. yKkasaHHOro B nyHkre 4

2 BHECEH TexHu4eckum komuteToM no craHaaptusauum TK 044 «AkkyMynsaTopbl u 6atapen»

3 YTBEPXOEH W BBEOEH B JEWCTBUE Mpukazom ®PepepanbHOro areHTCTBa MO TeXHU4YEeCKOMY
perynupoBaHuio n metponorum ot 13 mapta 2020 r. No 120-cT

4 HacrtosAwmn craHaapT MAEHTUYEH MexayHapoaHomy cTaHgapty M3K 62619:2017 «AkKymMynsiTopbl
M aKKyMynATOpHble 6aTapeun, cogepXxawime Leno4YHOM UNU ApYyrMe HEKUCIIOTHbIe 3MeKTponuTbl. TpebGoBaHuA
6e3onacHOCTU ANS NMUTUEBbLIX aKKyMyNATOPOB U GaTtapen Ans NPOoMbIWeHHbIX npumeHeHuin» (IEC 62619:2017
«Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety requirements for
secondary lithium cells and batteries, for use in industrial applications», IDT).

Mpu npuMeHeHMU HacTOSALLEro cCTaHAAapTa PeKOMEeHAYeTCA UCMNOoNb30BaTb BMECTO CChINOYHbLIX Mexay™
HapoOAHbIX CTaHAAPTOB, AOKYMEHTOB COOTBETCTBYHOLME UM HaLMOHaNbHble CTaHOAAPTbl, CBEAEHUSA O KOTOPbIX
npuBeAeHbl B AONONHUTENIbHOM npunoxeHun OA.

[ononHutenbHble CHOCKUW B TEKCTe CTaHAapTa, BblAerieHHble KYpPCUBOM, NpuBeAeHbl ANA MOACHEHUs
TeKcTa opuruHana

5 BBEJEH BINEPBbIE

6 HekoTopble MoNoXxeHusi HacTosiLero craHaapTa MOryT SABNATLCA OObekTaMy nNaTeHTHbIX npas. Mex-
AyHapoaHasa anekTpoTexHuyeckas komuccus (MIK) He HeceT OoTBeTCTBEHHOCTU 3a mMAeHTUdMKauuio nonos-
HbIX NaTeHTHbIX NpaB

MpaBuna nNpuMMEHeHNs HaCTOSALWEero craHjapTa YCTaHOBMEHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 wmoHa 2015 r. N9 162-®3 «O cTaHgapTwmsaumm B Poccuiickoii ®epgepaumm». WHdopmaums 06
M3MEHEHMAX K HAacTOosWEMy cTaHgapTy nybnvkyeTca B eXerogHoMm (Mo COCTOSHUIO Ha 1 sHBapsA TeKyLero
roga) VHgOpMaUMOHHOM YKasaTesne «HauuoHanbHble CTaHgapTbl», a OUUNANIbHBLIA TEeKCT W3MEeHEHWUN
N NOMpaBOK—B €eXEeMeCAYHOM WHOPMaLUMOHHOM YKa3saTene «HauvoHanbHble cTaHfapThbi». B cnyyae
nepecMoTpa (3aMeHbl) MAN OTMEHbl HAaCTOSWEro cTaHgapTa COOTBETCTBYHLWEE yBeAOM/IEHNEe 6yaeT
ony6/IMKoBaHO B GawkalilleM BbINyCKE €XEMEeCAYHOro WMHGPOPMaLMOHHOIO ykasaTens «HaumoHasbHble
cTaHfapTbl». COOTBEeTCTBYWLWAA WHPOpMauus, yBeAOMSEHME W TEeKCTbl pasMelalnTcsa Takke B
MH(OPMALMOHHON CUCTEME O0O6LLEro Mosb30BaHUS — Ha odmumanbHOM caiTe defepasbHOro areHTCcTBa
Mo TEXHNYECKOMY PeErynnpoBaHnio 1 MeTposiorMn B ceTun MIHTepHeT (Www.gost.ru)

© CtaHaapTuHdopM. ohopmneHue. 2020

HacToswmin cTaHAAPT He MOXET ObITb NOMMHOCTLIO UMW YacTUYHO BOCNpPOU3BeAeH, TUpaXMpoBaH U pac-
npocTpaHeH B KavyecTBe odmumnanbHoOro usgaHus 6e3 paspelleHus degepanbHOro areHTCTBa NO TEXHUYECKO-
My peryfiiupoBaHuIO U MeTponorum
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HALIMOHAIbHbIN CTAHOAPT POCCUUACKON ®EOEPALIUU

AKKYMYNATOPbI U AKKYMYNATOPHbBIE BATAPEW, COAEPXALLUE LLENTOYHON
mnn OPYruE HEKUCINOTHbBIE 3NIEKTPOJIUTDI

Tpe6oBaHusa 6e30NacHOCTM AN INTUEBLIX aKKyMynsTOpoOB U 6aTapen
ANS NPOMBbILLSIEHHbIX NPUMEeHeHU

Secondary cells and batteries containing alkaline or other non-acid electrolytes. Safety requirements for secondary
lithium cells and batteries, for use in industrial applications

Oarta BBeaeHuss — 2020—08—01

1 O6nacTb NpuMeHeHusA

Hactosiwmn craHpapT onpegensier Tpe6oBaHUA U MeToAbl UCMbITaHUMA AN 6e3onacHoW 3Kcniyatauum
JINTUEBLIX aKKyMYJATOPOB U 6aTtapen, UCNosb3yeMbiX B MPOMbILWIIEHHbIX MPUMMeHeHUsAX, BKIloYas cTauMoHap-
Hble.

Mpu Hanuuun ctaHpgapta MIK. onpepgensiiowero ycrnoBusi UCNbITaHUA U TpeGoOBaHUA K aKKyMyrnsiTopam,
ucnosnb3yeMbiM B CheuuanbHbIX LensAX, KOTopble NPOoTUBOpeYaT HacTosiWweMy cTaHAapTy, NpUopuTeT MMme-
eT umerowmnca craHpapt MIK (Hanpumep, cepusi ctaHpapToB [1]. kacalowascs AOPOXHLIX TPAHCMNOPTHLIX
cpeacTB).

Hwxe npuBeAeHbl HEKOTOPbIE NPUMEPbI NPUMEHEHUN, UCMONb3YILWMUX aKKyMynsaTOpbl U 6aTtapen B pam-
KaxX HacTosiero craHgapTa:

* CTauMOHapHble NPUMeHeHUsi: TefileKOMMyHUKauuun, 6ecnepeborHble UCTOUYHUKM nuTaHua (UPS), cucre-
Ma HaKOMJIeHUsI 3NEeKTPUYECKOM IHEepruu, nepekrioveHne ceten obullero HasHayeHuUs, aBapurHoOe 3Hepronu-
TaHue U NOAOOHbLIe NPUIOXEHUA:

* ABUXyLIMECH NPUMEeHeHUs: BUNOYHbIA NOrpy34mK, ronbd-kap. aBToMaTu4Yecku ynpaensieMbie aBTOMO-
6unu, Xxene3Ho[OPOXHbIe U MOPCKME TPAHCMOPTHbIE CPeACTBa, 3a UCKITIOYEHNEM OOPOXKHbIX.

MockonbKy HacTOAWMIA CTaHAAPT OXBaTbiBaeT 6GaTapeu ANA pasfiMYHbIX MNPOMbILIIEHHbIX NPUMEHEHUH,
OH BKITHOYaeT TONbKO Te TpeboBaHUsl, KOTOpble AABMAKTCA OGLWMMU U MUHUMArNbHLIMU AN 3TUX NPUMEeHEeHUN.

AnekTpuyeckas 6e30nacHOCTbL BKIKOYEHA TOJNILKO B paMKax aHanuM3a PUCKOB, NpPeayCMOTPEHHOro B pas-
pene 8. B oTHoweHWW AeTanei pelleHUs NpobnemMm 3anekTpuyeckon 6e3omacHOCTM HeOGXOAMMO YuYUTbLIBATb
Tpe6GoBaHMA cTaHA4ApPTa KOHEYHOrO UCMOJIb30BaHUAA.

HacTosiwumn ctaHgapT pacnpoCcTPaHAETCA Ha aKKyMynATOpbl U akKKyMynsaToOpHble G6atapen. Ecnn 6Gata-
pesi pasgeneHa Ha MeHbLUMe 4acTu, NocneaHsiIA MOXeT ObiTb UCMNbITaHA Kak npeAcTaBuTenb 6atapeu. Msroto-
BUTENb MOXeT fo6aBUTb B UCNbITyeMbiA o6pasel, PyHKLUN, NPUCYTCTBYHOLWME B KOHeYHOW GaTtapee. U3roro-
BUTEJIb YETKO 3asBNsAeT UCNbITyeMbI obpasew.

2 HopmaTuBHbIe CCbINKKN

8 HacTosilem cTaHAapTe UCNONIb30BaHbl HOPMaTUBHbIE CCbINIKM Ha criegylolne MexayHapoaHble CTaH-
[apTbl U AOKYMEHT. 1IN aaTupoBaHHbIX CCbINIOK crieAyeT MCNOoNb30BaTh TONIbKO yKa3aHHOe U3faHue CCbINoY-
HOrO CTaHAapTa, AN HeJaTUPOBAHHbIX CCbINIOK — NocnegHee U3gaHue, BKOYas BCe NONPaBKU K HEMY:

IEC 62133:2012", Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them, for use in portable
applications (AKKyMynsaTOpbl U aKKyMyNnATOPHbIe 6aTapeun, coaepxalyme LWeNo4YHOW U Apyrue HeKUCNOTHbIe

1> 3ameHeH Ha M3AK 62133-1:2017 n MIK 62133-2:2017.

W3paHue ocdmumnanbHoe
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anekTponuTtbl. Tpe6oBaHua 6e30NacHOCTN ANA NOPTAaTUBHbLIX FEPMETUYHbLIX aKKYMYNATOPOB U baTtapen U3 HUX
AN NOpTaTUBHbIX NPUMEHeHuN)

IEC 62620:2014. Secondary ceils and batteries containing alkaline or other non-acid electrolytes — Sec*
ondary lithium cells and batteries for use in industrial applications (AkkymynaTopbl U aKkkyMynsiTopHble 6ata*
peun. copgepxalme LWEro4YHON UNU ApYyrne HEeKUCIOTHbIE 3MNeKTPonuTbl. AKKYMynsiTopbl U 6aTtapeu nutueBble
AN NPOMBbILLNEHHbIX MPUMEHEHWI)

ISO/IEC Guide 51. Safety aspects — Guidelines for their inclusion in standards (AcnekTbl 6e3onacHocTm.
PykoBopsiymMe ykasaHUsl NO BKIIOYEHUIO UX B CTaHAAPThI)

3 TepMuHbI 1 onpegeneHus

B HacTosiwiem craHpapTte npumeHeHbl TepMuHbl no PykoBogctBy MCO/MIK 51, a Takke cneaywowme
TEePMUHbI C COOTBETCTBYHOLMMU onpeaeneHnusasmMu.

MUCO u M3K BepgyT TepmuHonoruyeckne 6asbl AaHHbIX ANSA UCNONb30OBaHUA B cTaHAapTusauuu no ene*
AyWUM agpecam:

- Onektponegusa MIK: poctynHa Ha http://www.electropedia.org/;

- Mnarcdopma oHnanH-npocmoTtpa UCO: poctynHa Ha http://www.iso.org/obp.

3.1 6e3onacHocTb (safety): OTcyTcTBME HENPMEMNEMOro pucka.

3.2 pwuck (risk): CoyeTaHMe BepoATHOCTU BO3HMKHOBEHMS yllepba u TsxkecTu 3Toro yuepba.

3.3 Bpepa (harm): ®usnyeckui yuepo 3gopoBbIo, UMYLLECTBY UIU OKpYXKatowwen cpene.

3.4 onacHocTb (hazard): MoTeHunanbHbLIN UCTOYHUK Bpeaa.

3.5 ucnonb3oBaHMe No Ha3Ha4vyeHuto (intended use): Ucnonb3oBaHMe NpoAaykTa, npouecca unu ycny*
r'M B COOTBETCTBUM CO crieundukaunsamMmm, MUHCTPYKLMAMU U UHpopMaumein, npefocTaBNeHHOW NOCTaBLYMKOM.
3.6 pa3syMHO npeackasyemoe HemnpaBuiibHOe ucnonib3oBaHue (reasonably foreseeable misuse):

Wcnonb3oBaHue npoaykTa, npoLecca unu ycnyru Takum obpasom, KOToOpbid He NpeAycMOTPeH NMOCTaBLUUKOM,
HO KOTOPbI MOXET ObITb pe3ynbTaToOM Jierko npeackasyemMoro noBeaeHus Yyenoseka.

3.7 nuTUeBbIe aKKyMynsaTopbl (akkymynsaTopsbl) (secondary lithium cell, cell): BropuyHbIii anemeHT, B
KOTOPOM 3rieKTpuyeckass 3Heprus BO3HMKaeT BCreacTBME peakuui BHeApPEeHUA/M3BnevYeHUss MOHOB NUTUS UMN
peakuui OKUCNEHNSI U BOCCTAaHOBIIEHUS NIUTUS HA OTPULIATESNTBHOM U MOJIOXKUTENIbHOM 3reKTpoaax.

MpumeyaHne — AKKYMYNATOP COAEPXUT 3NEKTPOSIUT, COCTOSILMA U3 CONMU JIUTUA U OPraHM4YecKoro pacTBOpu-
TensA. 3 XUAKOM, 3aryleHHOM unu TBepaon cdopme, U MeTansiM4yeckum KOpnyc UnmM o60souKy U3 NamMMHUPOBAHHOM MIIEHKWU.
OH He roTOB K UCMOJIb30BaHUIO B NPUIIOXKEHUU, MOCKONbLKY eLle He OCHaleH BHEeWHUM KOpPNyCcoM, BbIBOAHbLIMU pasbemMamMu
M 3JIeKTPOHHbIM YCTPOUCTBOM yrNpaBrieHusl.

3.8 6nok akkymynstopoB (cell block): Tpynna akkyMynaTopoB, COeAUHEeHHbIX B NapansienbHy KOH*
cdourypaumio, cogepxawiasa unM He copepaljas 3alWMTHble YCTPOWUCTBaA (Hanpumep, NpefoXpaHUTENU unu
PTC') n ycTtpoicTBa c6opa AaHHbIX.

MpumeyaHne — Bnok aKKyMynsaTOpOB He roToB K UCMONIb30BaHUIO B MNPUIOXEeHUU, MOCKOJIbKY elle He OCHalleH
BHELWHUM KopnycoMm, BbIBOAHbIMU pa3beMaMn U INEKTPOHHbLIM yCTpOﬁCTBOM ynpaBneHus.

3.9 Moaynb (module): Fpynna akkyMynsaTopoB, COeAUHEHHBLIX APYr C APYroM B nocriegoBaTenbHON
uw/vnu napannenbHoOM KOHcdurypauum, cogepxailjas Mnu He copepikaljasi 3aluTHble YyCTPOWUCTBa (Hanpumep,
npeaoxpaHutenu unu PTC) u ycTpoiicTBa c6opa AaHHbIX.

3.10 6aTtapenHbin 6nok (battery pack): Hakonutenb aHeprumn, KOTOpbiA COCTOUT U3 OQHOIO UINKU He*
CKONbKUX 3NeKTPUYECKU COeAUHEHHbIX aKKyMYNSAATOPOB UM Moaynen.

Mpumeyanus

1 Bnok umeeT ycTpoMCTBO cbopa AaHHbIX, KOTOpoe NpefocTaBnsieT MHpopMauuio (Hanpumep, O HanpsbkeHUu) B
6aTapelHyl0 cucTemy.

2 Bnok MoXeT MMeTb 3alUTHbIA KOpNyc U ObITb CHabXeH coeAUHUTENbHbLIMU BbIBOAAMU UNU APYTUM COeAUHUTENb-
HbIM YCTPOWUCTBOM.

3.1 b6aTtapenHas cuctema (6arapes) (battery system, battery): Cucrtema, cocrosiwiaa s ogHoro mnu
HECKOJIbKMX aKKyMynAaTOpoB, Moaynen unm 6atapenHbix 6110KoB.

PTC — MHOropasoBo cpabaTbiBaloLuii CaMOBOCCTaHaBNBAOLMNIACS NpefoXpaHuTe/lb Ha MpeBbllleHne Toka
1 TemnepaTypbl.
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MpumeyaHus

1 bBarapenHasi cuctemMa UMeeT CUCTEMY KOHTPONSA U ynpaBrieHUsi ANA OTKIIOYeHUs B criyyae nepesapsiga, npeBbl-
LWeHUA ToKa, Nepepa3psga u neperpesa.

2 OrtknoYeHue B cnyyae nepepaspsiia He siBNsieTcsi ob6sizaTenbHbIM, €CNIA €CTb COrflalleHne Mexay U3rotoBuTe-
fieM aKKyMynsiTopa u notpeéurenem.

3 BatapenHasa cuctema MOXeT MMeTb YCTPOMCTBA OXJIAXXAEHUA UNn nogorpesa.

3.12 cucTtemMa KOHTponsa u ynpaBrneHus 6artapeen; CKY (battery management system; BMS): dnek-
TPOHHas cucTema, CBA3aHHasA ¢ 6aTtapeel, koTopas uMmeeT PYHKLMUU OTKIMIOYEHUA B criyvae nepesapsga, npe-
BbILEHUA TOKa. Nepepa3psiaa v neperpesa.

Mpumeyanuns

1 CKY KoHTponupyeT u/unu ynpaBnsieT cocTosHMeM OarTapeu, paccuuTbiBaeT BTOPUYHbIE AaHHble, nepepaeT 3TU
AaHHble U UNKM KOHTpoONMpyeT OKpyXeHue GaTapeu Ansa obecneyveHus GesonacHoOCTH, paboyumx XxapakTepucTUK u/unu cpoka
cnyx06bl 6aTapeu.

2 OrtknoyeHne B cnyvae nepepaspsifia He sBNsieTcA obs3aTeNnbHbIM, €CNA €CTb COrfalweHue Mexay U3rotoBute-
nem akkymynsTtopa u notpeéurenem.

3 ®yHkuum CKY moryT 6bITb nepeaaHbl 6atapee unu ob6opyaoBaHUIO, KOTOpOe Mcnonb3yeT Gatapelo (CMm. pucy-
HOK 5).

4 CKY moxHO pa3penuTb U pa3MecTUTb YacTUYHO B GaTapelHOM Grnoke u 4acTU4HO B 0OOpyAOBaHMMU, KOTOpPOE UC-
nonb3yeTt 6aTtapeto (CM. pUCYHOK 5).

5 CKY uHorpa takke HasbiBaloT BKY (6nok KoHTpons u ynpasneHus).

3.13 yrteuka (leakage): Buanmbin BbIXOA4 XXUAKOrO 3f1eKTpONuTa.

3.14 c6poc (venting): BbicBo60XaeHNe U3OLITOYHOro BHYTPEHHEro AaBrieHust U3 akkyMynsiropa, Mo-
[ynsa. 6arapeiHoro 6noxa unu 6atapeHOM cUCTeMbl TakMuMm obpa3oMm, YToObl NpefoTBPaTUTL paspbiB UMU
B3pbIB.

3.15 pa3pbIB (rupture): MexaHu4yeckoe pa3pylueHue Kopnyca akkymynsitopa unu 6arapeu, BbiaBaHHoe
BHYTPEHHeMN U1 BHELWWHeN NPUYNHON, MPUBOASLLENA K OOHaXXeHUI0 N pa3nuBy MaTepuanoB, HO He BbIGpOCY.
3.16 B3pbIB (explosion): ABapusi, BO3HUKalOLasA NPU PE3KOM OTKPbITUN KOHTEMHEpPa akKyMynsitTopa unv

Kopnyca 6aTapeM, conpoBoxgawwmmcsa CUINbHbIM BblspOCOM TBepAbIX KOMNOHEHTOB.

I'Ipumeqarme —_ anI 3TOM BblﬁpaCbIBaIOTCﬂ TaKXe XUAKOCTb, ra3 n AbiM.

317 BocnnameHeHue (fire): BbiIGpoc nnaMmeHu oT akkymynsaTopa, moayns, 6atapenHoro 6noka nnu 6a-
TapenHOM CUCTEMBbI.
3.18

HOopMUpoOBaHHasi eMKocTb (rated capacity): 3HaueHMe eMKOCTM akKyMynsitopa unu GaTapeu, nony-
Yaemoe Npu onpeaeneHHbIX YCNOBUAX U 06 bABNEHHOe U3roTOBUTENEM.

MNpumeyaHne — HopmupoBaHHas e€MKOCTb — 3TO KONu4yecTBO 3nektpuyectBa C.. A - 4. 3asABNEHHOE W3roTo-
BUTENEM. KOTOPOe OAWH aKKyMynATop unu Gatapes MOXeT oTaaTb NMpu M-4yacoeom paspsae npu 3apsae, XpaHeHun u
pa3psige nNpuv ycnoBusX, ykasaHHbIx B 6.3.1 M3K 62620:2014.

[UcTounuk: MIK 60050-482:2004.482-03-15, moaudmumpoBaH nyTem fobaBneHns npumMmeyaHus.)

3.19 BepXHUA Npegen HanpsikeHus 3apsga (upper limit charging voltage): Han6onbluee HanpshkeHne
npu 3apsige B paboyen 30He aKKyMynsaTopa, ykazaHHOe U3roToBMTENeM akkymynsaTopa.

3.20 MaKcumarnbHbIA TOK 3apsaga (maximum charging current): MakcumanbHbIN TOK 3apsga B paboyen
30HE aKKyMynsiTopa, yka3aHHbI U3roToBUTENEeM akKyMynsiTtopa.

3.21 TennoBow pasroH (thermal runaway): HekoHTponupyemoe MHTEHCUBHOE NOBbIWEHWE TeMMnepary-
pPbl aKKyMynsaiTopa, o0yCrioBNeHHOe 3K30TepMUYECKON peaKLuen.

3.22 HWXHUA Npegen HanpsxxeHus pa3spsga (lower limit discharging voltage): MuhumanbHoe Hanps-

XeHue pa3psiaa, ykazaHHOe U3rotoButenemM akKkymynsartopa.

4 [lonyckKun namepeHus napameTpoB

O6LWasa TOYHOCTb KOHTPONUPYEMbIX UNU U3MepPSieMbIX 3HAYE€HUN OTHOCUTENbLHO 3aAaHHbIX UNu PaKTu-
YeCcKUx NapameTpoB AOJKHa ObITb B NpeAernax cneayroLwmx AONYyCKOB:

a) * 0.5 % Ana HanpsikeHus;

b) 11 % ansa Toka;
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c) £2°C pna Temnepartypbl;

d) £ 0,1 % pnsa BpemeHu;

e) ¥ 1 %pana macchbl;

f) £1 % ana pa3mepos.

3TM AonyCcKM BKIHOYAOT COBOKYMHYH TOYHOCTb U3MepUTerbHbIX NPUGOPOB, UCMONb3yEMbIX METOAO0B U3»
MepPEHUA U BCe ApYrme NCTOYHMKU NOrpeLHOCTEN B Npoueaype UCNbITaHWA.

MoapobHasa uHdopmauma o6 ucnonb3lyembix Npudbopax AOMKHa NPUBOAUTLCA B NIIOGOM oT4yeTe O pe-
3ynbTaTax UCnbITaHUN.

5 O6Gwue Bonpocbl 6e3onacHOCTH

5.1 O6wwme nonoxeHus

Be3onacHOCTb NUTUEBbLIX aKKyMYNATOPOB U aKKyMYNATOPHbIX 6aTapen TpebyeT paccmoTpeHUs ABYX BU-
[OB yCITOBUW NPUMEHEHMNS;

a) ucnonb3oBaHWe MO Ha3Ha4YeHUIo;

b) pasymHo npeackaslyemoe HenpaBUIiibHOE UCMNONb30BaHMe.

AKKyMynsiTopbl 1 6aTapen A0OMKHbI ObITb CKOHCTPYUPOBaHbI U U3rOTOBMIeHbl TAKUM 06pa3oM, YTOObl OHU
6bINM Ge3onacHbl B YCNOBUAX KaK MCMONb30BaHUA MO Ha3Ha4yeHUIo, TaKk U pa3yMHO npepckasyemoro Henpa-
BUJIBHOIO UCMNOJSIb30BaHUS.

AKKYMYNATOPbI U aKKyMYNATOPHble 6aTapen, UCnofb3yeMbie No Ha3Ha4eHUI, AOMKHbI ObITb HEe TONbKO
6e3onacHbIMU, HO M OCTaBaTbCA NOJIHOCTbIO PaboTOCNOCOGHLIMM.

[onyckaeTcsi, YTO aKKyMynsaTopbl Mnu 6atapen, noaBepriiMecs HenpaBUNbHOMY UCMONIb30BaHWUIO, MOTYT
He cyHKUMOHMpoBaTb. OQHaKo Aaxe ecnu Takasi CUTyauus NMPOUCXOAUT, OHU He AOJKHbI NpeAcTaBnNATb HU*
KaKkoW 3Ha4YUTEeNbLHOW ONacHOCTW.

MoTeHUManbHbIe ONAacCHOCTU, KOTOPbie ABNAIOTCA NpeAMeTOM HacTosiLero cTaHaapra:

a) BocnnamMeHeHue;

b) B3pbIB;

C) KpUTU4YecKoe 3fIeKTPMYeCcKoe KOPOTKOe 3aMblkaHMe U3-3a YTeUKU U3 aKKyMYNSATopa 3NeKTPonuTa;

d) BbIGpOC, KOTOPLIA HENPEPbLIBHO BbiNyCcKaeT NIerkoBocnnamMmeHslowmecs rasbi;

e) pa3pbIB Koprnyca akKymynsTtopa, mogyns, 6atapenHoro 6noka u 6arapeHOM cucTeMbl C BbIXO4OM
BHYTPEHHUX KOMMNOHEHTOB.

CooTBeTcTBMe TpeboBaHMsAM 5.1—5.6 npoBepsilOT C NOMOLWbLI UCMbLITAaHUW, YCTaHOBIEHHbIX B pasge-
nax 6. 7 n 8. u coo6pa3Ho COOTBeTCTBYHLEMY CTaHAAPTY (CM. pa3aen 2).

5.2 MpoBopa n usonauusa

MpoBoaa v ux uM3onsAuMA [OMKHbI BbiAepPXMWBaTb MaKCMMaribHOe OXuaaemoe HamnpsikeHue, TOK, TeMmne-
paTypy. BbICOTY U BNaXHOCTb. KOHCTPYKLMA NPOBOAKN AOMKHA ObITb TakoM, YTOGbI Mexay NpPoBoAHWKaMU noa-
AepXuBanucb Haanexawme 3a3opbl U pacctosiHus. MexaHuyeckas LeNnoCTHOCTbL Bcen GaTtapemMHOM CUCTeMbl
(akkymynsaTop/moayns/CKY) u ee coegMHeHU AOMKHbI ObITb AOCTaTOYHbLIMU ANSl NPOTUBOCTOSIHUA YCIOBUSAM,
BO3MOXHbIM NPU pa3yMHO NpeAckazyeMoOM HenpaBUITbHOM UCMONb30BaHUN.

5.3 Copoc

Kopnyc akkymynsatopa, moaynsi, 6atapeiHoro 6noka M 6ataperMHOn cucTembl AOMKeH obecneumBaTb
cdyHKUMIO cOpoca gaBneHus, KoTopas UCKIYaeT pas3pbiB UNu B3pbiB. Ecnv aona noapepXku akKkymynsiTopoB
BO BHELUHEM KOpNyce UCNONb3yeTCA MHKanCynsuusa, TO TUM MHKaNCYNAHTa U CNOCO6 MHKaNCynAuun He [OMXK-
Hbl NPMBOAUTL K NeperpeBy 6atapeHON CUCTEMbl BO BpeMsi HOpMasribHOW paboThbl M NpenAaTCTBOBaTbL copocy
DaBrneHus.

5.4 YnpaBneHue TeMnepaTypou, HanpsiXkeHneM, TOKOM

KoHcTpyKuus GaTtapei He AomKHa AonyckaTb aHOMarnbHOro NOBbIWEHUA TemnepaTypbl. BatapeinHbie
CUCTEMbI OOMKHbI ObITb CKOHCTPYMPOBaHbI ANsA paboTbl B npeAenax 3Ha4yeHUM HaNpPsXXEHWW, TOKOB U TeM-
nepatyp. yCTaHOBNEHHbIX M3roToBUTeneM akkymynsatopa. BatapenHblie cuctembl OOMKHbI ObITb CHabXeHbI
TEXHUYECKMMM YCIIOBUSIMM M UHCTPYKLMAMM NO 3apsiake ANA npousBoautTenein obopyaoBaHus, YToObl cOOT-
BeTCTBYlOLWME 3apsifHble YCTPOMCTBa ObINM CKOHCTPYMpOBaHbI TaK. YTOObI NoaAepxuBaTh 3apsa B npepenax
YCTaHOBNEHHbIX OFPaHMYeHUI MO HaNpPSXKEeHUI, TOKY U Temnepartype.

4
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MpumeyaHne — lpu HeoOGXxoAMMOCTM MOFyT ObITb MCNONb30OBaHbl CpPeACTBa ANA OrpaHU4YeHMs ToKa BO Bpems
3apsaaa v paspsiaa o 6e3onacHoOro ypoBHs.

5.5 BbIiBOAHblIe KOHTaKTbl 6aTapeHOro 6noka u/unu 6atapemiHon CUCTEMbI

BbiBoAHblE KOHTaKTbl AOMKHbI UMETb YeTKoe 0603HaYeHMe NONSAPHOCTM Ha BHELWHeW NoBepxHocTu 6aTta*
penHoro 6noka unu 6atapeMiHoOn CUCTEMBI.
I'Ipumeanue — WUcknro4veHue: BaTapeﬁHble ONIOKM C BHELHUMMU pasbemamMmum C Knw4yom, npeaHasHaA4YeHHbIMU

Ansa nogkreo4eHUss K KOHKPeTHbIM KOHeYHbIM NnpoAyKTam, He Tpe6y|0T MapKUPOBKU NONMAPHOCTU, eClIn KOHCTPYKUUA BHeLl-
Hero pasbemMa npeanoTtBpaliaeT 06paTHyl0 NOoNAPHOCTb coefVHEeHUN.

Pasmep 1 hopMa BbIBOAHbLIX KOHTAKTOB AOJIKHbI rapaHTMPOBaTh, YTO OHU MOrYT NponyckaTb MakcuMarnb-
HbI OXupaeMbl TOK. BHelWwHMe KOHTaKTHble NOBEPXHOCTU BbIBOAHbLIX KOHTAKTOB (DOPMUPYIOTCA U3 3NEKTPO-
NpoBOAALWMX MaTepuarioB C XOpollei MeXaHUYeCKOW MPOYHOCTbLIO U KOPPO3UOHHOW CTOMKOCTbI. KOHTaKTbI
BbIBOAOB AOMKHbI GbITb PacnofioXeHbl TaKUM 06pa3om, YTOObI CBECTU K MUHUMYMY PUCK KOPOTKOrO 3ambika-
HUSA. HaNnpuMep, C MOMOLLbIO MeTanIM4eCcKMX UHCTPYMEHTOB.

5.6 MoHTax 6aTapelHbIX CUCTEM M3 aKKyMYNATOPOB, Moaynen unu 6ataperHbIX 6G/1oKoB

5.6.1 OOwwme nonoxeHus

MoHTax 6aTtapeWHbIX CUCTEM U3 aKKyMyNATOpPOB, Moayren unu GataperMHbIX GJIOKOB AOJKEH MPOBO-
AUTLCA C cobnioaeHuem criefylowmx npasvun AnA obecneyeHUs afeKBaTHOrO CHUXEHUS PUCKOB, CBA3aHHbIX
c 6aTapeiHON cUCTEeMOM:

* Kaxxaasi 6aTapenHas cuctema AOMMKHA UMETb He3aBUCUMbIN(bie) MeToA(bl) KOHTPONSA U 3alUTbI;

* UN3roToBUTENb aKKyMynsTopa AOMKEeH NpeAcTaBUTb PeKOMeHAaLuMu OTHOCUTENbLHO NnpeAenbHbIX 3Ha-
YeHUMN TOKa, HanpsKeHUs M TeMnepaTypbl, YTOObI M3roTOBUTENbL/KOHCTPYKTOP GaTapeiHonM cucTeMbl Mor obe-
CneyYnTb Haanexallyr KOHCTPYKLMIO U COOpKY:

e Oartapeun, npeaHa3HayYeHHble ANA BbIGOPOYHOro paspsiAa YacTu nocrneanoBaTeNbHO COEAMHEHHbIX ak-
KYMYNATOPOB. AOKHbI BKINOYaTb OTAENbHbIE CXeMbl AN NpeAoTBpPaLLEeHUsA NepenontoCoOBKU aKKyMynsiTOpoB,
BbI3BaHHOW X HEPaBHOMEPHbIM pa3psaaoM;

- C y4YyeTOM Buaa NpMMEHEHUsl KOHeYHOro yCTPpoMCcTBa Npyu Heo6xoaMmMocTn [06aBnNAIOT COOTBETCTBYHO-
LMe KOMMOHEHTbI 3aLUTHOWN CXEMBI.

5.6.2 KoHcTpyKuusa 6aTaperMHOM CUCTEMbI

KoHcTpykumsa 6aTapeiHOW cucTeMbl AOMKHa ob6ecneynmBaTb BbiNonHeHUe (OYHKLUUKM ynpaBneHus Hanps-
XXE€HUeM Takum o6pa3om, YToObl HanpspkeHWe NbOoro akKkymynsaTopa unu 6roka akKyMynsiTOpoB He MpeBbl-
lano 3HavyeHUs BepxHero npegena 3apsifHOro HanpsiXeHusi, yka3aHHOro U3rotoBuTErNieM aKKyMynsTopoB, 3a
MCKITIOYEHMEM CrlyvyaeB, Korga cTauMoHapHble MNu NMOoABUXHbIE YCTPOMCTBA, NPUMEHsoLWmMe 6aTapenHyo cu-
cTemy. caMu o6ecneymBaloT IKBUBANEHTHYO (PYHKLMIO yNpaBneHUs HanpskeHneMm.

Ha ypoBHe 6aTapeinHon cucteMbl M3rotoButTenemM 6atapen AOMKHO ObITb YYTEHO crieaylolee:

- Ansa 6aTtapelHon cucTeMbl, UMeloLler nocrefoBaTenibHOe COeAUHEHNE aKKyMYNATOpPOB, Moayen unm
6aTapeiHbIX 65OKOB, peKOMeHAyeTCs, YTOObI HanpsiXXeHue nboro U3 akKymynsiTopoB Unu 6atapenHbix 6ro-
KOB He MpeBbIlIAaNo BEPXHEro 3Ha4YeHUs npeaena 3apsAAHOro HanpsiKeHWsl, yKka3aHHOro U3roToBUTENeM akKy-
MYJIATOPOB. NYTEM KOHTPONSA HanpsKeHUs KaXXAoro oTAeNbHOro akKkymynsatopa unm 6noka akkymynsitopos.

5.7 Pa6oyas 30Ha NUTUEBbLIX aKKYMYNATOPOB M 6GaTapelHbIX CUCTeM, Tpebyemas Ans ux
6e30nacHOro UCNonbL30BaHUs

UsrotoBuTenb akKymMynsaTopa AOJDKEeH yKasaTb pabouyro 30HYy akkymynsatopa. MarotoButenb GaTtapewu
AOMKEH CKOHCTPyUpoBaTb GaTapeiHble CUCTEMbl B COOTBETCTBUU C paboueit 30HOMU akkymynsTopa. Onpege-
neHue pabo4yen 30HbI aKKyMynsATopa 06 bsCHAETCSA B NpUIoxeHum A.

5.6 InaH kavyecTBa

U3rotoButenb GaTapedHOW cUCTEMbl AOMKEH NOAroTOBUTb M peanu3oBaTb NNaH KavyecTBa, KOTOPbIA
onpepensieT npoueaypbl KOHTPONA MaTepuanoB, KOMMNOHEHTOB, aKKyMynsaTOpoB, Moaynen, 6atapenHbIx 65o-
KOB U GaTapelHbIX CUCTEM U OXBaTbiBaeT BCe CTaAuM NMPOU3BOACTBA KaXAOro TUna akkymynsitropa, Moayns,
6aTapenHoro 6noka n 6araperMHon cuctembl (Hanpumep. [3] u 1. n.). NponsBoauTenu AOMKHbLI MOHMMaTb CBOU
TeXHONOrM4yeckne BO3MOXHOCTU U BHEAPATbL HeO6XoAMMbIe MeXaHW3Mbl KOHTPOSIA 32 TEXHONOMMYECKMMU Npo-
LeccamMu. Tak Kak OHM BIUAIOT Ha 6e30MacHOCTbL NpoAyKLMM.
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6 YcnoBus TUNOBbLIX UCNbITaAHUN

6.1 O6bwme nonoxeHus

BarapeHas cuctema, ucnonb3yemas 3a npegeramm pabéoyen 30HbI, MOXeT NMpPeAcTaBnsATb OMNacHOCTD,
MCXOAsLLYI0 OT aKKyMymnsATOpoB unu 6atapeii. Takme puUcku Heo6XxoAMMO y4UTbIBaTb NMPU NOAroToBKe MiiaHa
ucnbITaHUM Nx 6e3onacHOCTU.

UcnbiTatenbHoe o6opyaoBaHMe AOMKHO o6naaaTb AOCTaTOYHOW NMPOYHOCTLIO KOHCTPYKLUM U UMETb CU-
CTeMy MOXapoTyLWEeHUA ANs Toro, YToGbl BbiAepkaTb YCNIOBUSI U3OLITOYHOrO AaBnNEeHUs U BoCMilaMeHeHus,
KOTOpble MOryT BO3HUKHYTb B XoAe UCNbITaHWW. [lomelleHne 4OMKHO UMeTb CUCTEMY BEHTUNSILMK ANA ynaB-
NIMBaHUA W yaaneHus rasa, KoTopblii MOXeT obpa3oBaTbCs B Xoge MchNbiTaHMWA. Tam. rae 3To Heo6xoaumo,
cnepyeT Y4UTbIBaTb ONAaCHOCTb BbICOKOrO HanpsiXeHusl.

Mpenoctepexenue: TMPU WUCMbITAHUAX. NPUBEOEHHbIX B HACTOALUEM PA3OENE. WUCMNOIb-
3YIOT MPOLEAYPbI. KOTOPbIE MOIYT NPUBECTU K BPEQOY. ECIIN HE BY-
AOYT NPUHATbI COOTBETCTBYIOLLWUE MEPbI MPEAOCTOPOXHOCTMW.

UCMbITAHNUA OOJMKHblI MPOBOAUTBLCA TOJIbKO KBANU®ULNPOBAHHDI-
MU W ONbITHbIMA CHEUMAIIUCTAMMK, UCMNONb3YIOLWMMU HAONEXA-
LLYHO 3ALLATY.

ana NPEOOTBPALLEHUA OXOIroB CJIEAYET COBJIIOAOATb OCTOPOX-
HOCTb B OTHOLWEHUM TEX AKKYMYNATOPOB WU BATAPEW, KOPMYCA
KOTOPbIX MOI'YT B XOAE UCTbITAHUA HATPEBATbLCS CBBbILUE 75 *C.

6.2 Bwuabl ucnbiTaHUA

UcnbiTaHMs NpoBOAAT Ha akKyMynsTopax unm 6atapesix, ¢ AaTbl U3rOTOBJIEHUSA KOTOPbIX MPOLINIO He
6onee wecTtn mecsiueB, C YYeTOM MX KONMU4YeCcTBa, ykasaHHoro B Tabnuue 1. AkkymynsaTtopbl unu 6artapewm,
3apshkeHHble no 7.1, npu pa3psge NOoCcTosAsHHbIM Tokom 0.2 [1. A. A0 yKa3aHHOro KOHEYHOro HamnpsbKeHusi npwm
TemnepaTtype oKpyxatowen cpeabl (25 * 5) *C. gomkHbl oTAaBaTb éMKOCTb He MeHee HOMUHarnbHou. 3To noAa-
TBepXAeHUe eMKOCTU MOXeT ObiTb CAeNlaHO U3roTOBUTEeNieM B UCMbITaHUAX NpuU oTrpy3ke. [ina Gatapen em-
KOCTb MOXeT ObITb paccyMTaHa Ha OCHOBE U3MEPEHUSA EMKOCTU aKKyMYJSATOPOB B UCNbITaHUAX NPU OTrpy3kKe.

Ecnu He yka3aHO MHOe, UCNbITaHWUSA NPOBOAATCA NpU TeMnepaType okpyxatowen cpeabl (25 £ 5) "C.

MpumeyaHne — YcnoBus ucnbITaHUN npegHasHa4eHbl TONbKO AnNA TUNOBbIX UCNbITAaHUA U He nogpasymeBaroT,
YTO MCnonb30oBaHWe MO Ha3Ha4eHUIo BKIKOYaeT a cebs pa60Ty B 3TUX yCNoBUSAX. Mpeaen B wecTb MecsiueB BBOAUTCA ANA
CpaBHUMOCTHU UCNbITAaHUNA U He nogpasymMmeBaeT. 4YTO 6e3onacHoCcTb AKKyMynsTOpoOB U 6aTapeﬁ|Hoﬁ CUCTEeMbl CHUXaeTcsA
nocne wecTtu MecsiLueB.

Tabnuua 1 — O6beM BbIGOPKK ANA TUNOBLIX UCNbITAHUN

Buabl ucnbiTaHumn UcnbiTyembin obpasey
BartapeiHas
Fpynna WcnbiTaHne AnymynsTop cucrema
(cm. npumeyaHue 1) (cm. npumeua-
Hue 2)
UcnbiTaHne 6GesonacHocTu | 7.2.1 BHewHee KOpoTKOe 3aMblKkaHUe R —
npoaykta (6e3onacHocTb N
aKKymynsiTopa M 6atapei- 7.2.2 AnHamuyeckum yaap R —

HOW cUCTEMbl) (cM. npumeyvaHue 3)

7.2.3 NapeHue R R
7.2.4 Tepmuyeckoe Bo3gencTBue R —
7.2.5 MNMepe3apea R —

(cM. npumeyaHue 4)

7.2.6 NMpuHyauTenbHbLIA pa3paa R —
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OkoHuaHune Tabnuubl 1

Buab ucnbitaHnmn UcnbiTyembiin o6pamu
GarapenHas
Ipynna UcnbiTanme AKKymynsTop cuctema
(em. npumeyaHue 1) (cm. npumeya-
Hue 2)
UcnbiTaHne Ge3onacHocTH 7.3 PaccmoTpeHue 7.32 BHyTpeHHee R* —
npoaykra (6besonacHocTb BHYTPEHHEro KOpoTKOro KOpPOTKOE 3aMblKkaHune
akKymynsaTopa u 6atapen- 3aMblKkaHusA (BbIOepuTte
HOI1 cUCTEMbI) OAVH U3 BapUaHTOB) 7.3.3 PacnpocTpaHe- — R
HWe BO3ropaHus
UcnbiTaHne 6e3onacHocTn 82.2 YnpaBneHue HanpsixxeHuem npu nepesapsige — R
npu pa6oTe (6e3onacHocTb
GaTapeilHoii cMCTeMbl) 82.3 YnpaBneHue TOKOM Npu nepesapsge — R
82.4 KoHTponb neperpeBa — R

R — o6s3aTtenbHbI (MMHMMYM 1 o6pasen).
R* — obsa3arenbHbIn. KonvyectBo obpasuos cm. 8.3.9 MIK 62133:2012°\
«—» — HeobA3aTenNbHbIN UM HENPUMEHUMbM.

MpumeyaHus

1 WUsrotoBuTenbL MOXeT UCNONb30BaTb «O6MNOK(M) aKKyMynsaTOpPOB» BMECTO «aKxymynsatopa(oB)» npu niobom wuc-
NbITaHMU. KOTOPOE a HacTosIlEeM cTaHAapTe TpebyeT «akkymynaTop(bl)» B KayecTBe UCNbIiTyeMoro o6pasua. M3rotoBu-
Tenb YeTKO 06bABNAET UCNbITYEMbI o6pa3seL, AN KaXA0ro UCNbITaHUS.

2 Ecnu b6atapeiiHasa cuctema COCTOMT U3 Gomnee MemnKUX YacTeil, TO Takasa 4acTb MOXeT ObITb MCMoONb3oBaHa B
KayecTBe MCMbITyemMoro obpasua Kak npeactaBuTens norHopas3mMepHow 6atapeniHon cuctembl. [pu ucnbiTaHUM B Hero
MOryT ObiTb AoGaBneHbl (PYyHKUMM, MMeloliMecsi a NonHopa3mepHon GatapenHow cucteme. MsrotoButens nogpoGHO
onucbiBaeT UCMbITYEMbIN o6pasel.

3 UnmnuHapuyeckuin akKymynsiTop UrmMm Gnok akKyMmynsiTopoB: OAHO HarnpaBrieHMe, NPU3MaTU4YecKUn akKymMynsaTop
Mnu GNOK aKKyMynATOPOB: ABa HanpaBreHus.

4 WcnbiTaHve NpoBOAAT C TeMM 6aTapeMHbIMM CUCTEMaMU, KOTOPble CHabXeHbl TONbKO OAHMM YCTPOWUCTBOM 3a-
WMTbI UMW YNPaBReHUs ANA KOHTPONA HanpshkeHus 3apsaa.

7 MeToabl ucnbiTaHUN U TpebGoBaHUA

7.1 TMpoueaypbl 3apsaa Ans ucnbiTaHUA

o Havana 3apspa 6artapes [OJKHA ObiTb pa3psKeHa NMOCTOSIHHbIM Tokom 0.2 l(. A. po 3agaHHoOro kKo*
HEeMHOro HanpsikeHUs Npy TeMnepaType oKpyXxatrowen cpeabl (25 = 5) °C.

Ecnu B HacTosiLemM cTaHOapTe He yKa3aHO MHOe, aKKyMYJATOpPbl Unn 6atapen AOMKHbI ObITbh 3apsiKeHbl
npuv TemnepaType okpyxawluen cpeabl 25 *C MeToA0M, YKasaHHbIM U3roTOBUTENEM.

MpumeyaHus

1 Toku 3apspa v paspsga AnNA UCNbITaHUA 6a3upylOTCA Ha BeNUYMHE HOMMHAaNbHON eMKocTH (C . A - 4). ATU ToKM
BbIPaXaroTCsA KaK KpaTHble /(. A.rpe: /. A=C_ A-u/14(cm. [4]).

2 barapenHas cuctema, KOTopas He MOXET ObITb pa3pspkeHa MOCTOSIHHbIM Tokom 02 I(. A. ponxHa GbITb paspsixe-
Ha TOKOM, yKa3aHHbIM U3roTOBUTENIEM.

7.2 Pa3YMHO npenckKkasyemoe HenpaBuribHoe Ucnosfb3oBaHue

7.21 MWcnbiTaHne Ha BHelLHee KOPOTKOe 3aMblKaHue (aKKyMynsiTop UK 610K aKKyMynsiTopoB)

a)TpeboBaHus

KopoTkoe 3aMblkaHue MeXay NONoXuTenbHbIM U OTpuuaTeNnbHbIM BbIBOAAMU He AOIMKHO NPUBOAUTL K
BOCMJIaMeHEeHUI0 Unu B3pbIBY.

B uyacTw, KacawlLlelica HacTOsILLEro cTaHgapTa, 3aMeHeH Ha MOK 62133-2:2017. B KOTOPOM [AaHHbIA MYyHKT
nveeT Homep 7.3.9.
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b) UcnbiTaHne

MonHoOCTbIO 3apsKeHHble aKKyMyNnATOpbl XPaHAT NMpU TemnepaType okpyxarowen cpefbl (25 * 5) °C.
Kaxabin akkyMynsaTop 3aTem 3akopaiMBaloT, COeAMHUB MOJIOXKUTENbHbLIN U OTpULaTernbHbIA BbIBOALI NPOBOA-
HUKOM C 06wWwmm conpoTmBneHuem (30 = 10) mOwm.

AKKYyMynATOpbI AOJMKHbI OCTaBaTbCA B 3TOM COCTOSIHUM B TevyeHue 6 4 unu fo Tex nop. noka Temnepary-
pa kopnyca He cHuM3uTcA Ha 80 % OT MakcMManbHOro NMoBbIWEHWUS TeMnepaTypbl, B 3aBUCMMOCTU OT TOro, 4To
npoun3onaeT paHblue.

c) Kputepuun npuemkm

OTcyTcTBUE BOCNIIAMEHEHUA, OTCYTCTBME B3pbIBa.

7.2.2 WUcnbiTaHWe Ha AUHAMUYECKUM yaap (aKKyMynaTop Unm 6noK akkyMynsaTopoB)

a) TpeboBaHus

Bo3pencreme Ha aKKyMynsAToOp, KaK yKa3aHO HWXe, He [OIMKHO MPUBOAWUTb K BOCMIIAMEHEHMIO MnU
B3pbIBY.

b) UcnbiTaHue

AKKYMYNAATOP UK GJI0K aKKyMYJSITOPOB pa3psiKatoT NOCTOsIHHbIM TokoM 0.2 A. fo 50 % C3".

AKKYMYNATOpP MNu GNoK akKyMynATOPOB KNaayT Ha MMOCKWA 6eTOHHbLIM UNK MeTannuyeckun non. Ctep-
XeHb U3 HepXaBelowen ctanu mapku 316 ganametpom (15.8 + 0.1) Mm 1 AnuMHon He meHee 60 MM unNu Hanbonb-
Wwero pasmepa akKyMyrnsiTopa, B 3aBUCUMOCTM OT TOro, YTO U3 HMX Gornblue, pa3mMeLLatoT Mo LIEHTPY aKKyMyrisi-
TOopa Unu 6noka akKyMynsiTopoB. 3aTeM Ha CTEpPXeHb, PacnosfioXXeHHbIN Ha obpasue, ¢ BbicoThbl (610 £ 25) mm
c6pachbIBaloT rpy3 U3 TBepaoro marepuana maccow 9.1 kr.

LiunuHapuyeckuin nnm npusmaTtM4yecKuim akkyMynaTop nogBepraloT BO34eMCTBUIO yaapa B TOYKe nepece-
YeHUs ero NPoAosibHON OCU. NapannenbHON NOCKOMY 66TOHHOMY WU MeTannM4yeckomy nony, ¢ NPoAoNbLHOMN
OCbl0 CTEPXHA AnameTpom 15.8 MM. nexaliero no LEeHTPY McnbiTyemoro o6pasua nepneHauKynspHo eun. Mpu-
3MaTM4YeCKUIN aKKyMynsiTOp AOMMKEH ObITb Takke noBepHyT Ha 90 * BOKpyr cBoen NpoAosibHOW OCU TaK. YTOObI
M LUMPOKMeE, U Y3Kne CTOpPOHbLI NnoAaBeprnuck yaapy. Kaxabin obpasel nogsepraetcs TonbKo ogHOMY yaapy, AnA
KaXxgoro yaapa ucnonb3yeTcsi oTAeNbHbIA obpasel (CM. pucyHok 1).

NpumeyaHne — [nA MeTannMyeckoro fnona C MOMOLLbIO COOTBETCTBYHIOLWUX Mep crieayeT usberaTb BHELHero
KOPOTKOrO 3aMbIKaHUA aKKyMynsiTopa unuv 6atapeu c norfom.

c) Kputepum npuemknm

OTcyTcTBUE BOCNIIaMeHeHUs, OTCYTCTBMe B3pbIBa.

7.2.3 WUcnbiTaHMe Ha NapgeHue (aKKyMynsaTop, 65ok akKyMynsaTOpoB unu 6atapeiHas cuctema)

7.2.3.1 OO6Gwue nonoxeHus

UcnbiTaHne Ha nageHue NPOBOAAT Ha aKKyMynsATope Unuv Grnoke akKymynsiTOpoB, a Takke Ha GaTapen-
Hou cucteme. MeToa vcnbiTaHMs U BbicOTa NageHWs onpeaensAlTCss MaccoW McnbITyemMoro ob6pasua, Kak no-
Ka3aHo B Tabnuue 2.

7.2.3.2 UcnbiTaHne Ha NnageHne Ha BCe CTOPOHbI (aKKyMynsToOp, 6510K akkyMynAaTOpoOB unu 6atapeiHas
cuctema)

3710 ncnbITaHMe NPOBOAAT, KOrAa Macca UCNbITyeMoro obpasua coctaBnsieT meHee 20 Kr.

a) TpeboBaHus

MapgeHue ncnbiTyemoro o6pasua He AOMKHO NPUBOAUTL K BOCNNTaMEeHEHUIO UKW B3PbIBY.

b) UcnbiTaHne

Kaxxabih NONHOCTLIO 3apsXXeHHbIN UCNbITYeMbIl o6pa3sew TpUXKAbl cOpacbiBaloT C BbICOThI, NPpUBeAeHHON
B Tabnuue 2. Ha NNIOCKUN 6eTOHHbIN UNU MeTannM4Yeckun non.

B cny4ae, korga macca ucnbiTyeMoro obpasua MeHbLle 7 Kr. ero copacbiBaloT TakuM o6pa3oM, YTOObI
nony4uTb yAapbl B cry4arHbIX HanpaBneHusix. B cnyyae, korga macca ucnbityemoro obpasua 7 kr unu 6onee,
HO MeHee 20 Kr. ucnbiTaHUe OOMMKHO NMPOBOAUTBLCA C NMageHUeM UCMbITyeMoro obpasua Ha HMXKHIOK YacTb.
HuxHaa yacTb ncnbityemoro o6pasua yka3biBaeTCA U3roToBUTENEM.

Mocne ucnbITaHUA UCNbITyeMble 06pa3ubl AOMKHbI ObITh BblAepXaHbl B NOKOe B Te4YeHne MUHUMYM 1 4.
nocre 4yero NPoBOANAT UX BU3yarbHbIA OCMOTP.

NpumeyaHne — [nA MeTannuyeckoro nona C MOMOLIbIO COOTBETCTBYHOLWUX Mep crieayeT usberaTb BHELHero
KOPOTKOrO 3aMbIKaHUA aKKyMynsiTopa unuv 6atapeu c norfom.

c) Kputepum npuemknm
OTcyTcTBME BOCNNIaMeHeHUsl, OTCyTCTBUE B3pbiBa.

’) C3(S0C) — cTeneHb 3apaXeHHOCTW.
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Crepamin
Lurveiapve et (I TN
MEXAYTINTOD ACYMIHIITOD
1B) UunHHapmuBsaMA aeywynrrop 1b) HBnpsiBneHsA» 1 AnA rpsiMH 1 cj HBNpoBrMMHB 2 gnsa ruMmmrn*-
nHBOcCAaro sinymynsatapa ‘ecKaTa aOyMynsiTOpPK.
T
a1
1(1) HecBonbao 1ansepn*40£*x l¢) Hanpofm»—> 1 ANA H9«nbi» 1f) Han(»ar>€E»wd2 gnsa HMaXwx
axxymyTTopoB r¢psibirMumMmMmc MmdblynsTopoa MpOWTMYKOKA10()M¥NATO|»A
MpumeyaHne — [na noanepXaHWs MNONOXEHUA AaKKyMynsaTopa WM OGnoka akKyMynsiTopoB MOXeT ObITb
Mcnonb3oBaH MaTepuan, KOTopbii He GyZeT oka3blBaTb HUKaKoOro BNUSIHWUA Ha pe3yNnbTaThbl UCNIbITAHUNA.
PucyHok 1 — PacnonoxeHue npu ncnbiTaHMM Ha AUHaAMMYeECKU yaap
Tabnuua 2 — MeToa u ycnoBusi UCNbITaHUA Ha NageHue
Macca ncnbityemoro obpasua MeToa ucnbiTaHus BbicoTa nageHms
MeHee 7 kr MapeHne Ha Boe CTOPOHDI H00.0CM
OT 7 po meHee 20 Kr MapeHne Ha BCe CTOPOHbLI 10.0 cm
OT 20 po meHee 50 kr Pebpo u yron 10.0 cm
Ot 50 go meHee 100 kr Pe6po n yron 5.0 cm
100 kr u 6onee Pe6po un yron 25cm
Npumeuanne — Ecnun GatapenHas cucTeMa COCTOMT M3 Oonee MenKUX 4YacTeW, TO Takasi 4acTb MOXeT ObITb

ucnosnb3oBaHa B Ka4decTBe MUCNbITyemMoro 06pa3ua KaK npeacrasutens nonHopasmepHoﬁ 6aTapel7|H017| cuctemsbl. Mpun
UCNbITaHUN B Hero MoryT ObITb fO6GaBnEHbI (.byHKLWIVI, uMmerwinecs B nonHopasmepHoﬁ 6aTapel7|H017| cucreme. Usroto-
BUTEIb I'IO.EI,pOﬁHO onucbiBaeT VICI'II:ITyeMbIﬁ 06pa3eu.
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7.2.3.3 WcnbiTaHMe Ha napeHne Ha pebpa u yrnbl (aKKymynaTop, 6roK akkymynsaTopoB unv 6atapenHas
cucrtema)

310 ncnbIiTaHMe NPOBOAAT, KOrga Macca UcnbiTyemoro obpasua 20 kr u 6onee.

a) TpeboBaHus

MapgeHue ncnbiTyemoro o6pasua He AOMKHO NPUBOAUTL K BOCNNIaMeHEHUIO UNU B3PbIBY.

b) UcnbiTaHne

Kaxabih NONHOCTLIO 3apsKeHHbIM UCNbITYyeMbiM obpa3sel, copacbiBaloT ABa pa3a C BbICOThI, NpuBeaeH*
HOM B Tabnuue 2. Ha NNIOCKMA GETOHHbLIA UNU MeTaNNIMYecku nNos. YCNoBusi UCNbITAHUNA OOJMKHbI rapaHTUpo-
BaTb UX NpoBeAeHUe, KaK NoKa3aHO Ha puUcyHKax 2,3 u 4. BOCNpou3BOASALLMX TOYKU BO3AEMCTBUS NpU NnageHuun
Ha KopoTkoe peb6po u yron. [lomkHo 6bITb NpPoBeAeHO MO ABa yAapa KaXAaoro Tuna Ha TO XXe KOpoTkoe pebpo
M Ha TOT Xe yron. [ina nageHnn Ha yron u pebpo ucnbiTyemMbl obpa3sel, AOMKEH ObITb OPUEHTUPOBAH TakKUM
obpa3om, 4ToGblI NpsiMasn NUHUSA, NpoxoAsias Yepes yron/pe6po. KoTopbie AOMKHbI ObITb NOABEPrHYTHI yaapy,
M reoMeTpMYecKui LIeHTP UCNbITyeMoro obpasua, 6bina npMMepHO NepneHAnKynsspHa NoBepXHOCTH yaapa.

MpumeyaHne — [Ona MeTannuyeckoro non3 ¢ MNOMOLLbIO COOTBETCTBYHOLWUNX Mep crneayet nsberatb BHeLUHero
KOPOTKOro 3aMblKaHUA akKKymMynsTtopa nnm 6aTapeM C nosnom.

c) Kputepuu npuemku
OTcyTcTBUME BOCNNaMeHeHUsl, OTCYTCTBUE B3pbiBa.

“Toram woNM Ao Tomn 200eAoTINN
HE HEMSONGE KOPDOTKDS HB Wous
patpo

PucyHok 2 — PacnonoxeHue To4ek BO3geNCTBUA

/
Dentlomagtnyts yorHOlicTE)
Sar o npoytl it
UcnbiTyembin copBBeL,
F e r» Beicor» Lykn-MB

PucyHok 3 — KoHdmrypaums ans ucnbiTaHUsi Ha NageHue Ha KopoTkoe pe6po

. im ft—q;,.______&mmw

MWW Menkue ob6paBubl MOryT GbiTb COPOWeEHLI C PyK.
| Ecnu ucnonb3oBaHO YyCTpoMCTBO noabema-cbpoca,
TO OHO He OOMKHO O MOMeHT cbpoca nepesaBaTb
WenmTyomLi DO BpalaTenbHbIe UM GOKOBbLIE YCUNNA Ha o6pamL.
/ (s cserry)

4 1R

PucyHok 4 — KoHdurypauusa ans mcnbitaHus
Ha nageHue Ha yron

10

OnekTpoTexHuyeckas bubnuoTteka 3Anek.py



OnekTpoTexHuyeckas bubnuoTteka 3Anek.py
FOCT P M3K 62619—2020

7.2.4 WUcnbiTaHWe Ha TepMUYecKoe Bo3AeNCcTBME (aKKyMyNsTOP Unu 6110K akKyMynsaTOpOB)

a) TpeboBaHusa

BosgenicTBMe NOBbILWEHHOW TeMNepaTypbl He AOMKHO NPUBOAUTL K BOCNSIaMeHEHUI0 UK B3pbIBY.

b) UcnbiTaHne

Kaxabin NONMHOCTLIO 3apsKeHHbIW aKKyMyNnSATOp, CTaOMNM3NpOBaHHbLIA NPU TemMnepaType OKpyXatoLien
cpepabl (25 * 5) ’C, nomeLyatoT B rpaBUTaLMOHHYIO UITU LIMPKYNUPYHOLLYHO KOHBEKLIMOHHYIO Nedb.

TemnepaTtypy neuv nogHUMAKOT co ckopocThbio (5 % 2) ’C/MuH Ao TemnepaTypbl (65 * 5) BC.

AKKYyMynsTOp OCTaBMSAOT NPY TaKoW TeMnepaType B TeyeHUe 3 4 40 NpeKkpaLeHUs NcnbITaHus.

c) Kputepuun npuemkum

OTcyTcTBME BOCNNIaMeHeHUs1, OTCYTCTBUE B3pbiBa.

7.2.5 WUcnbiTaHue Ha nepe3apapn (aKKyMynaTop Unm 6noK akkyMynsiTopoB)

9T0 ucnbiTaHNe NPOBOAAT ¢ baTapeHbIMU CUCTEMaMW C OAHUM YCTPOMCTBOM 3alUTbl MNU ynpaBreHus
ANA KOHTPONsA HanpsikeHus 3apsga. [ina 6atapelHbIX cucTeM € ABYMS Mnu Gonee He3aBUCUMbIMWU yCTpon™*
CTBaMM 3alUTbl UMK YyNpaBreHUs ANs KOHTPONS HanpsXXeHUs 3apsAha 3TO UCMbITaHUE MOXKET ObITb ONyLLEeHO.

MpumeyaHne — MNMpumepom ABYX UNun 6ornee He3aBUCMMbIX YCTPOMCTB 3aLUUThI U YNPaBreHUA ABNAIOTCA:

*  un3MepuTernbHOe YCTPOMCTBO ANIA KOHTPOJISI HanpsXXeHUs KaxAoro akkymynsatopa B 6atapeiniHou cucteme ¢ PyHK-
uMen ynpaBreHUss TOKOM 3apsfa, YToObl BeNiMYMHa CamMoro BbICOKOIO HanpsXXeHUs Ha akKyMmynsaTopax He npeBbiliana
BEPXHUW Npeaen HanpshkeHuA 3apsapaa.

7

* pAuMarHocTuyeckasi cCUCTeMa MOHUTOPUHra, KOToOpas OGHapyXuBaeT OTKa3 YyCTPOMCTBA KOHTPONSI HanpsXKeHUs akKy-
MynATOPOB M (PyHKUMW NpeKkpalleHus 3apspa. Hanpumep, AnarHoctMyeckas cuctemMa MOHUTOPUHra MOXeT ObITb peanu-
30BaHa NyTeM CpaBHEHMsl oOLlero HanpsikeHusi 6aTapen, U3MEPEHHOro HEenocpeACTBEHHO, W HamnpshKeHUs, pacCYUTaHHO-
ro nyTeM CyMMMUpPOBaHUA HaNPsXXeHUN KaXX[oro akkymynsrTopa.

a) TpeboBaHusa

3apsaa B TevyeHne bonee AnNuTenbHbIX NEPUOAOB, YEM YKa3aHO U3roTOBUTENEM, He AOJIKEH NPUBOAUTL K
BOCNIaMEHEHUIO UMY B3pbIBY.

b) UcnbiTaHne

UcnbiTaHne npoBOAAT Npu TemnepaTtype oKpyxarowero Bosgyxa (251 5) “C. Kaxabl ucnbityeMbin ak-
KYMYTNATOP pa3psikKaloT NOCTOSAHHbIM TOKom 0,2 I(, A. 0O KOHEYHOrO HanpsiKEHWUA, YKa3aHHOro U3roTOBUTENEM.
3aTreM akKymynsATop 3apsiKaroT MOCTOSIHHbIM TOKOM, pPaBHbIM MaKCMManbHOMY YCTaHOBIIEHHOMY 3apsifiHOMY
TOKy 6aTapeMHOM CUCTeMbl, A0 TeX MOp, Noka HanpsKeHue He AOCTUrHET MaKCMMaribHOro 3Ha4eHusl, KoTopoe
BO3MOXHO MPU YCNOBWUU, YTO UCXOAHO 3arloXeHHoe ynpaBrneHue 3apsiiloM He paboTaeT. 3aTeM 3apsia npekpa-
watoT. Bo Bpems ncnbitaHui 4omKHbI KOHTPONMPOBATLCA HanpsXXeHne u Temneparypa.

McnbiTaHne AOMKHO NPOAOIKaTLCA A0 TeX MOop. NoKa TeMnepaTtypa NOBEPXHOCTU aKKyMynsitopa He [o-
CTUFHET YCTaHOBUBLUErocs COCTOoAHUA (M3MeHeHue meHee 10 ‘C B TeyeHue 30 MUH) NN He BepHeTCH K TeM-
nepaTtype oKpyxarollen cpeabl.

c) Kputepuun npuemkum

OTcyTcTBME BOCNNIaMeHeHUs, OTCYTCTBUE B3pbiBa.

7.2.6 WUcnbiTaHWe Ha NPUHYAUTENbHbLIN pa3psaa (aKKyMynaTop UM 61oK akkyMynsaTopoB)

a) Tpe6oBaHus

AKKyMynsaTop, npeaHasHa4eHHbIA ANA MPUNOXEHUS C UCNONb30BaHWEM HECKONbKUX aKKyMynsAToOpOB,
AOIMKEH BblAEPXMBaTb NPUHYANTENbHbLIW pa3psaa, He Bbi3biBasi BOCMSIaMeHEHUs Unu B3pbiBa.

b) UcnbiTaHne

Pa3psixkeHHbIN akKKyMynsiTOp NoABepravT NpUHYAUTENbHOMY pa3psgy NocTosiHHbIM Tokom 1.0 A, B
TeyeHue 90 MyH. B KOHLUe ucnbITaTeNnbLHOro NnepMoaa NPoBOAAT BU3yaribHbIA OCMOTP.

Ecnu HanpsikeHue npu paspsige [OCTUMraeT LieyieBOro 3Ha4YeHusi HanpsiKeHWs, yKasaHHOro Huxe, B Te-
YyeHUe UCMbITaTeNIbHOro Nepuoaa, To HanpsiXeHue criegyeT yAepXKUBaTb Ha 3HAYE€HMM LieNeBOro HanpskeHwus
B TeYeHMe OCTaBLUEerocsi UCNbITaTeNILHOrO nNepuoaa nNyTeM ymeHblUeHUA Toka. LleneBoe HanpsixeHue onpepe-
nAT cneaylowmMm obpasom:

i) ecnn bataperHas cuctema cHabxeHa AByMSA unuM 6ornee He3aBMCUMMbIMM YCTPOUCTBaAMM 3alyUTbl MU
ynpaBrneHus Ansi KOHTPONSA HanpshkeHUsA Npu paspsae unu 6ataperiHas cuctemMa MMeeT TONbLKO OAWMH aKKyMy-
nATOP UK BGNOK aKKyMyNnATOPOB:

LleneBoe HanpsipkeHue = - (BepxHee npefenbHOe HaNpshxeHUe 3apAaa akKyMynsiTopa):

1"
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ii) ecnum 6aTapel7|Ha;| cuctemMa CHabGXeHa TONbKO O4HUM yCTPOﬁCTBOM 3aWunTbl U ynpaeneHua AOnsa
KOHTpPONA HanpsaXeHusa npu paspsage unn He nMeetT ero BooOGLLe:

LleneBoe HanpsbkeHWe = - [BepxHUMA npegen 3apAQHOro HanpskeHusi akkymynsaTtopa * (o -1)],

roe M — KONMYecTBO NocriefoBaTesNibHO COeAMHEHHbIX aKKyMynsTOpPoB B 6aTapeiHOM cucTeme.
Ecnu MakcMManbHbIA TOK paspsifa akkymynatopa meHble 1.0 /,. A. cnegyeT BbINOMHUTL Nepepaspsp B
TeyeHue nepuoaa UCNbITAaHUS TOKOM, onpeaeneHHbIM

t» 90.

rae I — nepuop UcnbITaHUs, MUH;

I, iaxe — MAKCMManbHbIV TOK pa3psaaa akkymynstopa. A.

MpumeyaHne — MNMpumepom ABYX UNun 6ornee He3aBUCMMbIX YCTPOMCTB 3aLUUThI U YNPaBreHUA ABNAIOTCA:

* U3MepUTeNnbHOEe YyCTPOMCTBO ANA KOHTPONSA HaNpsXeHWUs1 KaXAoro akkymynsitopa B 6atapenHon cucteme ¢ cyHK-
uMen npepbiBaHUA paspsfa, Korga HanpsbkeHue Ha XOoTA Obl OAHOM akKyMynATope AOCTUrHET HanpshkeHUsl KOHUa paspsaa
MNU HWXKHETO npejerna paspsiAHOro HanpsKeHus.
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- AWarHoCTU4YecKas cucTemMa MOHMTOPWHra, KoTopas oOHapyXMBaeT OTKa3 YCTPOMCTBA KOHTPONA HanpsXKeHUs1 aKkKy-
MYynATOPOB M (PyHKLUMM pa3pbiBa Lenu paspsaa. Hanpumep, anarHocTMyeckas cuctemMa MOHUTOPUHra MoXeT ObITb peanu-
30BaHa NMyTeM CpaBHeHMs OOLero HanpskeHus Garapeun, U3MepPeHHOro HenocpeACTBEHHO, U HaNpPsXeHWUs, paccYMTaHHO-
ro nyTeM CyMMMUPOBaHUA HaNPsXXEeHUN KaX[oro akkymynsropa.

c) Kputepum npuemknu
OTcyTcTBUME BOCNNIaMeHeHUsl, OTCyTCTBUE B3pbiBa.

7.3 BHyTpeHHee KOPOTKOEe 3aMblKaHMe — OLeHKa KOHCTPYKLUMN

7.3.1 O6wme nonoxeHus

Lienb McnbiTaHMs COCTOUT B TOM. YTOObLI onpedenuTb, He NpUBeAeT NI BHYTPeHHee KOPOTKOoe 3aMblKa-
HMWe B aKKyMynsiTope K BO3ropaHuio Bcer 6aTtapeHOM CUCTEMbI NN BO3ropaHuio, pacnpocTpaHsAowWeMycs BHe
6aTtaperHOM CUCTEeMbl. ATO AOIMKHO ObITb NMPOAEMOHCTPUPOBAHO NIMOO Ha yPOBHE aKKyMynsitopa B COOTBET-
CTBUM C UCMbITaHWEM Ha BHYTpeHHee KOpPOTKoe 3amblkaHue no 7.3.2 nubéo Ha ypoBHe G6aTapeiHOM cucTeMbl B
COOTBETCTBUM C UCMbITAHWEM Ha pacnpocTpaHeHWe Bo3ropaHus no 7.3.3.

7.3.2 WcnbiTaHMe Ha BHYTPeHHEe KOPOTKOe 3aMblKaHue (aKKyMyJisiTop)

a) Tpe6oBaHus

UcnbiTaHne Ha NpuHyAUTENbHOE BHYTPEeHHee KOPOTKOe 3aMblKaHuWe LUINUHAPUYEeCKUMX U npu3maTtuye-
CKUX aKKyMYJISITOPOB He JOJKHO NPUBOAUTL K BOCNnaMmeHeHUro. U3roToButTenu akkymynsiTopoB AOJKHbI BECTU
y4YeT COOTBETCTBUA 3TOMY Tpe6GoBaHuIo. OLeHKka HOBOW KOHCTPYKLUM NPOBOAUTCH U3roToBUTENeM aKKyMmyns-
TOPOB UIN UCTIbITaTelNbHbIM LIeHTPOM TPeTbel CTOPOHLI Nocne NpoBeAeHUs UCTIbITAaHUNA.

b) UcnbiTaHne

MeTtoa ucnbiTaHui npuBegeH B 8.3.9 MOK 62133:20124 3a ucknoyeHUeM TeMnepaTypbl UCMbITaHUS.
Bce ucnbiTaHnsA NnpoBoAATCA NpY TeMnepaType oKpyatrollen cpepbl (25 * 5) *C.

Mpouepypa noaroToBkuM obpasua MoxeT ObiTb M3MEHeHa Mo CpaBHEHMIO C npoueaypoMr, ONMUCaHHOW
B MOK 62133, oo BbLINONMHEHUS OKOHYaTeNbLHOro cAaBfUBaHUs, COOTBETCTBYHOLEN npoueaypou 3apsga no
8.3.9 M3K 62133:2012. Hanpumep:

* YacTULA HUKENSA MOXeT ObITb BCTaBJIeHA B pa3psiKeHHbIN 3NeKTPoA 1 3aTeM Npou3BeaeH 3apsa, unu

- YacTuua HUKensi MOXeT ObiTb BCTaBNeHa B 3MEKTPoA A0 3amnofIHeHWUS 3NeKTPOSIMTOM, a 3aTeM aKKy-
MynATOp cobupatoT, 3anosIHAKT 3NEeKTPONIMTOM U 3apsiXkalT. B aTux c6opkax BMecTo MeTannuyeckoro yexna
ANSA pearibHOro aKKyMynsiTopa MOXHO MCNOJSIb30BaTh MOJIN3TUIIEHOBLIN NakeT U/unu NamMMHUPOBAHHLIW anto-
MWHMEM NakeT.

B cnyyae npuamaTu4eckoro akKkymynsTopa, MMeEHLEero TN yKnaaku 3reKTpoaoB nubo cronkour, nubo
CBepTbiBaHUEM, B LIeHTPe KOHLOB Napbl MNONIOXUTENbHbIX U OTPULATeNIbHbIX 3NIEKTPOAOB AOIMKHA ObITh BCTaB-
FfleHa HUKeneBas YyacTuua, 8 MaKkCMManbHoe AaBrieHue caaBNUBaHUSA OOIMKHO cocTaBnATb 400 H.

[OnAa BbiBoA4a O TOM. YTO BHyTPEHHEe KOPOTKOe 3aMblKaHMe MeXAy MOJIoXuTerbHbIMU U oTpuuaTeribHbI-
MM 3N1eKTPOAAaMM UITU NOAJIOXKKOM NMPOU3OLLNIO, MOXHO UCNONb30BaTbh NageHue HanpsXkeHnA MmeHee 50 mB.

B uvacTwn, kacawulelica HacTOsLLEro craHgapTa, 3aMeHeH Ha M3K 62133-2:2017. e KOTOPOM [AaHHbIN MYyHKT

nmeeT Homep 7.3.9.
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ecrnuv Ucnonb3yeTcA BOSMIbTMETP C TOYHOCTbIO, JOCTAaTOYHOW ANA onpeaerneHusl NageHus HanpsbkeHus, a dak-
TUYEeCKoe MeCTO KOPOTKOro 3aMbiKaHUS MOXeT ObITb NOATBEPXKAEHO OCMOTPOM MecTa BHYTPEHHEro KopoTKoro
3aMbIKaHUA Ha o6pa3sue nocre ucnbITaHUS.

MpumeHsieMoe 3Ha4YeHUe AaBeHUSI U1 U3BMEHEHUEe 3Ha4YeHUsi HanpskeHUs NpU 3TOM AOXKHbI perucTpm-
poBaTbCsl. a NOSAABNEHNE MecTa KOPOTKOro 3aMblKaHUsi AOJKHO choTorpacdmpoBaTbCcA UMM perucTpupoBaThbCA
apyrumm cnocobamm.

c) Kputepuu npuemku

OTcyTcTBUME BOCNIIaMeHEHUs, OTCYTCTBME B3pbIBa.

7.3.3 MWcnbiTaHue Ha pacnpocTpaHeHusi Bo3ropaHus (baTtapenHas cuctema)

a) Tpe6oBaHus

3To ucnbITaHMe NPOBOAAT ANA OLEHKM CrnocobHoCTU GaTapelHOW cUCTeMbl NPOTUBOCTOATH TENJIOBOMY
pa3roHy oAHOro akKymyrnsiTtopa Takum o6pa3oM, 4To6bl COObITME TENNIOBOro pa3roHa He NpuBeNio K Bo3ropa-
HUIO 6GaTapeMHON CUCTEMBI.

b) UcnbiTaHne

BaTapeiHyl0 cuCTEeMy MOJIHOCTLIO 3apsXaloT, a 3aTeM OCTaBMsSOT A0 TeX MOop. NoKa akKyMynsATopbl He
CTabMnNu3npyloTCcA Npu TemnepaTtype oKkpyxatowen cpegbl (25 £ 5) °C. OguH akkymynsTop B 6atapeHon cu-
cTeMe HarpeBalT A0 TeX MOp. NOKa aKKyMynAToOp He BOWAeT B TEPMUYECKUWA Pa3roH, Hanpumep, ¢ NOMOLbLIO
OMMYECKOro HarpeBa MNu C NOoMoLlibI Tennoo6mMeHa OT BHELWHEro UCTo4YHuka Ttenna. Metop, ucnonb3yembin
ANA co34aHUA TePMUYECKOro pa3roHa B OAHOM aKKyMynsiTope, AOJKeH ObiTb OonuMcaH U 3aA0KYMeHTUPOBaH B
oT4yeTe No ucnbiTaHuAM. lMocne Hayana TenyoBOro pasroHa HarpeBaTellb BbIKIHOYalOT M 3a 6aTapeAHon cu-
cTemMoWn HabnopaaloT B TeveHue 1 4.

[N UHMUUMPOBAHUSA TENJSIOBOrO pa3roHa B OQHOM aKKyMynsiTope paspelleHbl U Apyrve MeToAbl, Kpome
npuBeAeHHbIX Bbiwe npumepoB. CM. npunoxeHue 8.

c) Kputepuun npuemkum

OTcyTCcTBME BHELLHEro noxapa ot 6atapelHoO cucTeMbl UNK pa3pbiBa kopnyca 6aTtapen.

Ecnu 6aTtapeiiHas cuctema He MUMeeT BHELHero Kopnyca, TO M3roToBUTeNb AOMKEH yKa3aTb 30HY Mpo-
TUBOMOXapPHOW 3aLMUThbI.

I'Ipumeqal-wle — BocnnameHeHue, BbI3BaHHOE nepBbIM AKKyMYNATOPOM, fABJISeTCA NpueMrieMbiM, TaK KakK nep-
BbIW TENNOBOW pPas3roH HamepeHHO nNnpou3BoaAUTCA OnNsA uenen UCNbITaHUA B KavyecTBe WHUUMNUNPOBAHUA.

8 Be3onacHocTb 6aTapenHoOn cucTeMbl (C y4eToM (PYHKLUMOHaNbLHON
6e3onacHoOCTH)

8.1 O6wme TpebGoBaHuA

YBepeHHOCTb B 3NeKTPUYECKUX, INEKTPOHHbIX M MPOrpamMMHbIX CpeAcTBax ynpaBfieHUst U cuctemax
AnA obecneyeHUst KPUTMYECKOM Ge30MacHOCTU AOrKHa ObiTb NoABeprHyTa aHanu3y Ha ¢yHKLMOHanbHYyHo
6e30nacHoOCTb.

B kauyecTBe cnpaBOYHbLIX MaTepuarioB MOryT ucnonb3oBaTtbcs [5], npunoxeHue H [6] unu apyromn coot-
BeTCTBYHOLMI CTaHAAPT Ha PYHKLMOHaNbHY 6e30MacHOCTb.

OueHKa onacHOCTM npouecca, pucka U CMAirieHMe nocneacTBuM paboTbl 6aTapeHOM CUCTEMbI OOJTKHbI
NPou3BOAUTLCS U3rOTOBUTENsAMU GaTapeitHon cuctembl (Hanpumep. PTAY PMEA?),

MpumeyaHne — PykoBoacTBO NO MeTogaM aHanu3a 6e3onacHoctu, Takux kak FMEA u PTA, MOXHO Hautu B
Takux cTaHpapTax, kak [7]. (8] u T. A.

Mpoueaypa BbIrNAAUT criegyolmuM obpasom:

a) aHanu3 pucka;

b) oueHka puckos;

C) yCTaHOBKa LieNnieBoro ypoBHs NONHOTLI 6e3onacHocTu (SIL3).

I'IpumepaMM onacHocTen unu PUCKOB ABNAKOTCA: IJIEKTPOMAarHMTHasgd COBMeCTUMOCTb, NopaXXeHne 3JieK-
TPU4ECKUM TOKOM, NOrpyXxeHne B BoAY, BHELLHee KOPOTKOe 3aMblkaHUe, BHYTPeHHee KOPOTKOoe 3aMblKaHue.

PTA — Fault tree analysis — AHann3 gepeBa HencNpaBHOCTEA.
FMEA — Failure mode and effects analysis — AHann3 BUgoB 1 nocneacTBUi O TKa30B.
SIL — Safety integrity level— YpoBeHb NO/HOT bl 6€30MacHOCTW.
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nepesapsf, neperpes, NageHue, pasaaBnuBaHue, nepepaspsa. paspsag ¢ neperpyskor Mo TOKy, 3apsig nocne
nepesapsfa, yTeuyka aneKTponuTa, BocnylaMeHeHue BblAernuBLIErocsi rasa, noxap, 3emrneTpsiceHue, celcMmu-
YyecKasi MOpcKasi BOfiHa 1 ap.

8.2 Cwuctema KOHTpOnS M ynpaBneHus 6atapeen (nu 6510k KOHTPOISA M ynpasneHusa 6aTapeen)

8.2.1 Tpe6oBaHus k C KY

CKY oueHMBaeT coCcTosiHMEe aKKyMyInsiTOPOB U OaTtapen, a Takke NoagepXMBaeT akKyMynsaTopbl u barta-
peun B npeaenax 3agaHHoW pabo4yer 30HbI akkymynsaTopoB. CKY gomkHbl ObiTb CNPOEKTMPOBaHbI B COOTBET-
CTBUM C LeneBbIM YPOBHEM NONHOTLI 6e3onacHocTy (SIL), onpepneneHHon B 8.1. nepeuncnenune c). OCHOBHbIMU
napameTpamu pabo4en 30HbI aKKyMynsiTopa SIBRISIFOTCA HanpsXXeHue, Temnepartypa v ToK (CM. pucyHok A.1).

[na oueHKW ynpaBreHUs 3apsAAoM, BRUSOWMM Ha 6e3omacHOCTb, U3roToBUTENu GaTapedHbIX CUCTEM
NPOBOAAT UCNbITaHMA no 8.2.2—8.2.4.

Onsa 3TMX ucnbiTaHUM GaTaperMHasa cucTema TakKke BKnio4vaeT B cebs dyHkuuto CKY Ha cTtopoHe npuno-
XEHWS1. eCNN 3TO MPUMEHNMO K KOHCTPYKLIUM.

MpumeyaHus

1 ®yHkuus CKY moxet 6bITb NnpuaaHa 6atapee unu o6opyaoBaHUI0, KOTOpoe UCNOoNb3yeT 6aTapeto (CM. PUCYHOK 5).

2 CKY moxHO pa3genutb U pasMecTUTb YacTM4YHO B 6aTapeiiHOM 6rioke U YacTMYHO B 060pyA0OBaHUM, KOTOpOe UC-
nonb3yeT 6aTapeto (CM. pUCyHoK 5).

3 CKY uHorpa takke HasbiBaloT BKY (6nok KoHTponsa u ynpaBneHus).
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Baramiean ox et
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' T 1 Buowyg ovrvane ]
' s ¥ '
|| | [ o :
H Akmpney recrip{pe} 1 !
§ 3 AMYTITOP(EA) :
] [} ]
] 3 t
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B) See dpeuum 3[1Y pMNMOMHbI M YPOBHE b) ®ymmumu CKY pasgeneHbl magy 6kndmbibL
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. ]
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: ]
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] '
becemenenemmeccsvacccancns)
$ KcmOMHa*lwo<kaooB1MMs. B KOTOPOM d) O6opaoBaHm peanusyert ace dyHnxu CKY
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PucyHok 5 — Mpumepbl pacnonoxenus CKY n koHdurypaumm 6atapeiiHon cuctemMsl
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8.2.2 YnpaBneHue HanpsixeHMeM Npu nepesapsage (6aTtapenHas cucrema)

a) Tpe6oBaHus

CKY ponxHa KOHTpoOnupoBaTb, YTOObI HanpsiXXeHne BCeX akKKyMynsaTOpOB npu 3apsae Obino HUXe Bepx*
Hero npeAenbHOro 3apsiAHOro HanpsXXeHWs1 akKyMynsiTopoB.

b) UcnbiTaHne

UcnbiTaHne npoBoaAaT npu Temnepatype oKpyxawouero sosayxa (25 15) 'C m npu HopmanbHbIX ycno-
BUSIX 3KCMJyaTaLUmn ¢ CUCTEMON OXNaXAEHWUs, eCliu TakoBas MMeeTCA, B paboTalolwem cCoCTOAHUMN (OCHOBHbIE
KOHTaKTOpbl 3aKpbiBaloTcA GaTtapeHon cuctemon, KoHTponupyemon CKY). Kaxpgasa ucnbityemas G6artapeiHas
cucTemMa gonkHa ObITb pa3psikeHa NOCTOAHHLIM Tokom 0,2 Zu A. po HMXHero npeaena HanpsbkeHUA paspsaa,
yKaszaHHOro usrotosuteneM. 3atem ob6pa3sel, 6aTtapen AomkeH ObITb 3apsikeH MakCUMarbHbIM TOKOM PeKo-
MEHAO0BaHHOro 3apsAAHOro YCTPOWCTBA C HanpshkKeHWeM, npeBbilalolMM BEPXHUM npeden HanpsxeHusa 3a*
psna Ha 10 % ansa kaxaoro akkymynsatopa B 6aTapee.

MpeBbiWeHHOe HanpshkeHne MoXeT ObITb CO3A4aHO AOMOSIHMTENbHbLIM 3apsiAHbIM YCTPOMCTBOM, €CliM 3TO
TPYAHO cAenaTb C NOMOLLbIO OPUrMHaNbLHOro 3apsiAHoOro ycrponcrea. Kpome Toro, npeBsbilleHHOE HanpshkeHne
MOXeT ObITb NPUMEHEHO TONbKO K YaCTU CUCTEMbI, TAKOW KaK aKKyMynAaTopbl B 6aTapeHon cucteme, ecnm 3To
TPyAHO caenaTtb NpuU UCNOfIb30BaHUM Bcell 6aTapeiiHOn cucTeMbl (CM. PUCYHOK 6).

WcnbiTaHne npoBoaAT Ao Tex nop. noka CKY He npekpaTuT 3apsaf, YTO AOMKHO MPOU3OWTM A0 AOCTU-
*eHua 110 % ot BepxHero npeaenbHOro 3apsanHoro HanpskeHus. CO0pP/MOHUTOPUHI AAHHbLIX AOMKEH ObITb
npoaomkeH B TeyeHue 1 4 nocne octaHOBKM 3apspa.

3apRaHoe YCTPORCTBO
YcranaenusaeT sepxsuin npeaen
HINPANGHMA JADANA
1 1
- CKY
3apagHoe yCTPOMCTBO
a
YCTSHAMNNBACT IHIHCHHUE HANDROKCHNRS,
npeesiwatouiee Ha 10 % sepxHui npegen
HANPRKEHMA JBPARA ANA KAXADO
axxymynaTopa
2 1 1 AcysynaTop AKKyMynaTOp
CKY 1
[ ] )
‘ 1 )
L Koum__ [ i Kowtpone
™ vanpawenns S HanpRKoHR
AxxyMynaTop I'_ Axxymynatop YCTaHIBNWEIET FHAHOHINO HANPAKBHS,
' i NPEBLILLAIOLISE KA 10 % BEPXHWA NPEaan
: ' : HANDRKEHNR 32PAAA /IR XAKOQ0I0
; : : a NAY
i Kowrpom i i Kowrpans yp
HANDAXOHHA HANPRKGHWA RononkutencHoe 3apaatoe
YCTROWCTRO
a) N36bITOYHOE HanpsaXxeHune npuknagbiBaeTcs b) N36bITOYHOE HanpsXeHue npuknagbiBaeTcs TONMbKO
KO Bcen 6aTapenHoOM cucteme K YacTu 6aTapeHON cUCTeMbI, TAKOW KaK akKyMynsiTop

PucyHok 6 — Mpumep KOH(UrypaLummn cxeMbl yNpaBeHUs HanpshkeHMeM npu nepesapsae

c) Kputepumn npuemku
CKY pomxHa npepbiBaTb TOK Npy nepesapsae NyTeM aBTOMaTU4yeckoro OTKIMHOYEHUS] OCHOBHbIX KOHTak-
TOPOB ANA 3almTbl 6aTapeHON cUCTeMbl OT AanbHEWWMX TAXeNbIX NOCneAcTBUNA, CBA3AHHbIX C nepe3aps-
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AoM. Bce dpyHKUMM BGaTapelHON cUCTeMbl € Xo4e UCMbITaHUA AOMKHbI ObITb MOMHOCTLI0 Pa6OTOCNOCOBHLIMM,
KaK 3TO NpeAyCMOTPEeHO KOHCTPYKLUEMN.

OTCYTCTBVIe BocCnJflaMmeHeHus, OTCYyTCTBME B3pPbiBa.

8.2.3 YnpaBneHue TOKOM Npu nepesapsge (6arapenHas cucrtema)

a) Tpe6oBaHus

B cny4ae, ecnu TOK K akKkymynaTopam v 6atapesiM NpeBbIlIaeT MaKCUManbHbIN 3apAAHbIA TOK aKKyMy-
natopos. CKY pomkHa npepBaTh 3apsg AN 3aWuTbl 6aTapeHoN cMCTEeMbl OT ONACHOCTEN, CBA3aHHbIX C Npe-
BbllleHUeM 3apsaaHbiX TOKOB Bblille 3HaYeHUn YCTaHOBJIEHHOINro MakCMMarnibHOro Toka 3apspa akKkyMmynsaTopoB.

MpumeuyaHne — Ecnu mMakcMmanbHbIW 3apAgHbIA TOK CUCTEMbl HWXE MAaKCUManbHOro 3apsigHOro TOKa Aans
aKKyMynsiTopa, 3TO UCNbITaHUE MaXeT ObITb ONyLUEHO.

b) UcnbiTaHne

UcnbiTaHne npoBoAAT npu Temnepatype okpyxawuero sosgyxa (25 £5)’°C u npu HopmanbHbIX ycno-
BUAX 3KcCMnyaTtauum c paboTalolen CUCTEMOM OXNaXAEHUs, ecrnin TakoBass UMeeTcsl (OCHOBHble KOHTaKTOPbI
3aKpbITbl 6aTapeiHon cuctemon, koHTponupyemon CKY). Kaxxpas ucnbiTyemas 6atapeiiHas cuctema OoOJmKHa
ObITb paspsikeHa NOCTOAHHbLIM TOokoM 0.2 A. 0O HWXHero npepernia HanpsbkeHUsi paspsifa, yKa3saHHOro us-
rotoButeneM. 3atem obGpaseL, 6atapeu AOMkKeH ObITb 3apsiKeH TOKOM, NpeBbIWAaKWMM MaKCUMalbHbIA 3a-
psagHbIA TOK Ha 20 %. CO0OP/MOHUTOPUHI AaHHbLIX OOMKEH ObITb NPOAOMKEH B TeyeHMe 1 4 nocne ocTaHOBKMU
3apspa.

c) Kputepum npuemknm

CKY pomkHa oOHapyXuTb NpeBbllleHMe TOKa 3apsiAa v ynpaBnATb TOKOM 3apsga Tak. YToObl OH Obin
HMXe MaKCMManbHOro ToKa 3apsaa AnA 3aWuTbl 6aTapeMHOM CUCTEMbI OT MOCHeAyLWUX TAXenbIX nocnea-
CTBUIA. CBAI3aHHbIX C NpeBbllleHUneM Toka. Bce ¢yHkuum G6aTapeitHon cucTteMbl B XoAe UCNbLITaHUA OOJKHbI
ObITb MONTHOCTLIO PaboTOCNOCOGHLIMU, KaK 3TO NPEeAYCMOTPEHO KOHCTPYKLMEN.

OTcyTcTBUE BOCNIIaMEHEHUSA, OTCYTCTBME B3pbIBa.

8.2.4 KoHTponb neperpeBa (6aTapenHas cuctema)

a) Tpe6oBaHus

CKY pomxHa npepBaTb 3aps, eCnu TeMmnepatypa akKyMynsiTOpoB u/unu 6ataper npeBbillaeT BepXHUMN
npeaen, ykasaHHbIA U3roTOBUTENEM aKKyMyJsiTOPOB.

b) UcnbiTaHne

UcnbiTaHne npoBoaAT npu TemnepaTtype OKpyxawuero Bodgyxa (25 £ 5) *C v npu HopmanbHbIX YycC-
NOBUAX 3KcnyyaTtaumn (OCHOBHbIe KOHTaKTOPbl 3aKpbiTbl 6aTapelHOW cuctemMon, KoHTponupyemon CKY).
Cuctema oxnaxaeHusl, eCriu TakoBas MMeeTCH, AOMKHa ObiTb oTcoeauHeHa. Kaxpasa ucnbiTtyemasa Gatapen-
Hasi cucteMa [OJIKHA ObITb pa3psikeHa NOCTOAHHbIM TokoMm 0.2 A. OO HWXHero npepena HamnpshkeHUs pas-
psna. ykazaHHoro usrotoButenem. 3atem obGpasel, 6aTtapen OOMKEeH ObITb 3apsiXXeH PeKOMEeHAOBaHHbIM TO-
kom go 50 % C3. Mocne atoro TemnepaTtypy 6artapeu NoBbIWakT Ha 5 'C Bbille MakCMManbHOro 3Ha4YeHus
pabouelr Temnepatypbl. 3apsaa NpoAofKalT NpyU NOBbIWEHHOW TemnepaType, noka CKY He npekpaTuT ero.
C60Op/MOHUTOPUHI AaHHbIX JOIMKEeH ObITb NPOAOIKEH B TevyeHMe 1 4. mocrie Toro Kak mocrepoBaTenbHOCTb
OyneT octaHoBNeHa (Hanpumep, nocne Toro kak CKY ocraHoBuT 3apsa).

c) Kputepum npuemknm

CKY pomxHa oGHapyXuTb TemnepaTtypy neperpeBa U npepBaTb 3apsf ANS 3awWwuTbl 6aTapeiHon cucTte-
Mbl OT NnocneayrLWmuX TXenbiXx NocneacTBUM, CBA3aHHbIX ¢ neperpeBoM. Bece cdyHkUuM 6aTapeiiHon cucTembl
B XOA€ UCMbITaHUS [OIMKHbI ObITb MONTHOCTLIO Pab0TOCNOCOGHLIMM, KaK 3TO NPEAYCMOTPEHO KOHCTPYKLMEN.

OTcyTcTBUE BOCNIIAMEHEHUA, OTCYTCTBME B3pbIBa.

9 UHdopmauma no TexHuke 6e3onacHoCTn

Ucnonb3oBaHMe NUTUEBbLIX aKKyMYJIITOPOB U aKKYMYJATOPHbIX 6aTapen U1 0CO6eHHO HenpaBuUIibHOe 06-
paleHne ¢ HUMMU MOXeT NPUBECTU K BO3HUKHOBEHUIO OMacHOCTeN U NpuYMHEHUI Bpeaa. MsrotoButenb aon-
XXeH npegocTaBUTb MH(opMauuio O npedenbHbIX 3HAYEHUSAX TOKa, HanNpsXKeHUs UM TeMnepaTypbl ANs CBOeun
npoaykumn. UsrotoButenb 6aTtaperHon cucTeMbl AOMKEeH NpefocTaBUTb MHOPMaLIMIO O TOM. KaK YMEHbLUTb
onacHoCTb AnA npousBoauTernied o6opyaoBaHMsA U. B crly4ae NpsiMbIX NpoAax, ANsi KOHeYHbIX Nofib3oBaTernen.
UsrotoButenb o6opyaoBaHMs HeceT OTBETCTBEHHOCTb 3a UH(pOpPMMPOBaHME KOHEYHbIX Nofib3oBaTesier o no-
TeHUuMarnbHbIX OMACHOCTSAX, CBA3aHHbLIX C UCNONIb30BaHMEM 060pyAoBaHuUA, coaepKallero nMMTUeBble aKKyMy-
nATOPbLI M aKKYMYNATOPHbIE 6aTapeu.

10 MapkupoBka n o603Ha4yeHue
TpeboBaHUsA K MapKupoBKe NpuBeAeHbI B pasaene 5 MOK 62620:2014.
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MpunoxeHue A
(obs3aTensHoe)

Paboyas 30oHa 6e30nacHOro NCnosib30BaHUsA aKKyMysiTOpoB

A.1 O6wme nonoxeHus

B aTom npunoxeHun oGbACHAETCA, KaKk onpeaenuTb pabouvylo 30HY aKKyMynATOpoB Ans obecneyeHus mx Gesonac-
Horo ucnonb3oBaHusA. PaGoyas 3oHa onpepensieTcs yCrnoBMAMM 3apsiia, TaKUMU KaK BEPXHWW Npeaen HanpsikeHUs 3aps-
Aa v TeMnepaTtypa akkyMynsitopa, KoTopble o6ecneuymBaroT 6e30NacHOCTb aKKyMyJIAiTOPOB.

M3rotoButenu akKkymynsTopoB [OMXHbI NpefocTaBUTb MHopmauuio o paboyen 30He e cneumdmkaumm akkymyns-
TOpPOB AN BbIpaboTku mep 6e3onacHoCTU Ansi noTpebutenen, TakMx Kak U3rotoBuTenu GaTaperHbIX GIOKOB U cucTeM.
B cucteme KOHTponsA MU ynpaBrneHusi 6aTtapeun Takxe AOMKHbI ObITb NPeAyCMOTPeHbI COOTBETCTBYHOLME 3alUTHbLIE YCTPOM-
cTBa U PYHKLMK, 4TOOLI 06ecneynTb 3aWnUTy NPU BO3MOXHOM OTKa3e KOHTPONs nNpu 3apsge.

Mpepenbl paboyen 30HbI yKa3aHbl AnNA obecnevyeHMss MMHMManbHON 6€30MacHOCTM M OTNIMYaKTCS OT 3Ha4YeHUW 3a-
PAAHOrO HaNpPsXXeHUs1 U TeMrnepaTypbl, UCMOMb3yeMbIX ANA ONTUMM3ALUKN IKCMNyaTaLMOHHbIX XapaKTePUCTUK aKKyMyrisi-
TOpPOB. HanNnpumep, LMKNNYeCcKoro pecypca.

A.2 YcnoBus 3apsga ansa 6e3onacHoro ucnonb3oBaHUsA

Ons Toro 4yTo6bl 0GecneuynTb GezonacHoe UCMONb3OBaHME aKKyMYymSITOPOB, M3rOTOBUTENN aKKyMyNSITOPOB AOSKHbI
YCTaHOBUTb BepxHUe npefenibl HanpspkeHUsl, a Takke TeMrnepaTypy akKyMyrnsiTopa, KOTopbie [ONyCKalTcs BO BpeMms 3a-
psga. AKKyMynAToOp OOSKeH 3apsikaTbCA B npegenax 3afaHHOro Auana3oHa TeMnepaTtypbl (CTaHOApPTHbIA Ouana3oH TeM-
nepaTyp) Npyu HanpsikeHUW, He MpeBbilaloLWeM BepXHUi npeaen. M3rotoButenb akKyMymnATOPOB MOXET TakKke YCTaHOBUTb
TemMnepaTypHbIA PeXUM Bbille UMW HUXKEe CTaHAAPTHOro Auana3oHa TemnepaTyp npu ycnoBuu obecneyeHuss mep 6esonac-
HOCTU. TaKMX KaK CHMXeHWe 3apsAHoro HanpsikeHus.. Pa6ovyas aoHa onpepensieT AWana3oH HanpsikeHWW U Temnepartyp,
npyu KOTOPOM aKKyMynsiTopbl MOTyT 6bITb 6e3onacHo Mcnonb3oBaHbl. Ons paGoyeil 30HbI Takke MOXeT GbiTb YCTaHOBMEH
MakcMManbHbIW TOK 3apsaa.

[ns BHOBb pa3paboTaHHOro akKyMymnsTopa MOXHO MCMONb30BaTh Ty e paGouyyro 30HY, YTO U ANsl UCXOQHOTO aKKYy-
MynATOpa. eCN OH UMEET TOT XKe CaMblil 3NIeKTPOAHLIN MaTepuar, TOMLMHY, KOHCTPYKLUIO U cenapaTop, YTO U UCXOAHbIN
aKKyMYnsiTop, U MMeeT eMKOoCcTb MeHee 120 % HOPMMPOBAHHON €MKOCTU UCXOAHOro akKymynstopa. HoBblii akkymynsTop
MOXeT paccMaTpuBaTbLCs Kak aKKyMYyJIsiTOp TOW e cepum.

A.3 Bnusinne Bo3aefCTBUSA 3apsAHOro HanpsiKeHust

HanpsikeHune 3apspga npumeHsieTcsi ANA aKKyMYNsiTOPOB TakMM o6pa3oMm, 4ToObl obecneuMBaTb NpoTekaHue Xu-
MUYECKOW peakuuMm BO Bpems 3apspa. OgHako ecnv 3apsiiHOe HamnpsbhkeHue CIIMWKOM BbICOKOEe, XMMM4YecKue peakuuu
NpoTeKawT B U3NULUHEM OObemMe WU NPOUCXOAST NOGOYHbIE peakuMu U aKKyMymnsiTOp CTaHOBUTCS TEPMMYECKM HEYCTOM-
yuBbIiM. CnegoBaTenbHO, KpalHe BaXHO, YTOObI HanpsikeHue 3apsiia He NpeBbIWano 3Ha4YeHWsl, yKa3aHHOro U3roToBuTe-
fieM aKKyMynsTopoB (T.e. BepXHWW Mpeden HanpsikeHus 3apsiga). Koraa akkymynsatop 3apsikaeTcs npu 6ornee BbICOKOM
HanpsXXeHuu, YeM BepXHUI npepen HanpshkeHWs 3apsfa, U3 akTMBHOrO MaTepuarna NnoJioXXMTENbHOro 3NeKTpoAa BbIXOAUT
npeBbIIEHHOE KONMYEeCTBO MOHOB JITUSI U €ro KpucTannuyeckas CTPyKTypa MMeeT TeHAEHUMIO K paspyweHuto. B atux
yCnoBuUsiX, B clny4YasiX BO3HMKHOBEHUS BHYTPEHHEro KOPOTKOrO 3aMblKaHWsi, TENJIOBOW pPa3roH MOXeT BO3HUKHYTb Inerye,
YyeM ANsi aKKYMYJATOPOB, 3apsiKeHHbIX B YCTaHOBIEHHOW pabouei 3oHe. CrnegoBaTenbHO, aKKyMYNATOPbl He AOMXKHbI 3a-
pAXaTbCsA NPU HaNpsXXeHWUW, NpeBbIaoLLeM BePXHUIA Npeaen HanpskeHus 3apsaaa.

BepxHuii npeAen HanpspkeHWs 3apsfa AOJDKEeH ObITb YCTaHOBMNEH M3roToBUTENeM akKyMyrnsitopa Ha OCHOBe WCHNbI-
TaHWW C ofleAoCTaBNeHWeM pe3yrbTaToB. HanpuMep, cneaylowmMm o6pasom;

e pe3ynbTaTbl WUCMbITaHWI, KOTOpPble NPOBEPSIOT CTAaOUNBLHOCTL KPUCTaNNMYECKOW CTPYKTYPbl MONOXWUTENbHOro
MaTepuana:

* pe3ynbTaTbl UCNbITAHUI, KOTOPbIe NOATBEPXAAIT NPUHATHE MOHOB NIUTUA B OTpULATeNbHbIA aKTUBHbLIA MaTtepuan
aneKkTpoAa, Korga akkyMyrnsiTop 3apsbkeH Ha BepXHeM npejerne HanpsbkeHus 3apsaa;

¢ pe3ynbTaTbl UCNbLITAaHUIA, KOTOPblE NOATBEPXKAAIOT, YTO aKKYMYNATOPLI. 3apsAXeHHble Ha BepXHEM npezgerne Hanps-
XeHus 3apsfa, McNbiTaHbl cornacHo pasgeny 6 npu BepxHeM npepene TemnepaTypHOro Auanas3oHa U COOTBETCTBYHOT
KPUTEPUAM NPUEMKHN AN BCeX UCNbITaHUN.

A.4 Bnusinne Bo3faencTBuA Temnepartypbl

3apsia BbI3biBaeT NpoTeKaHMe XMMMUYECKOW peakuun UM 3aBUCUT OT TemnepaTtypbl. KonmyecTBo noGoYHbLIX peakuuit
MNU cocTosiHue MPOAYKTOB peakuuu BO BpeMsl 3apsiia 3aBUCUT OT TeMnepaTtypbl. 3apsa B 06nacT¥ HU3KUMX MNU BbICOKUX
TemnepaTtyp Bbi3biBaeT G6onblue NOGOYHLIX peakuuil, U1 C TOYKU 3peHUsi obecnevyeHUss 6e3onacHOCTM OH Gonee TPyAHbIN,
YyeM B CTaHAAPTHOM Auana3oHe TeMneparyp, B KOTOPOM 6e30nacHO NpUMeHsIeTCA BePXHUM Npeaern HanpsikeHUs 3apsaga.
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CrnepoBaTtenbHO, Kak B 06M1acTu HU3KUX TemnepaTyp, Tak U B OoGnacTu BbICOKMX TeMMepaTyp HanpsikeHue U TOK 3apsiaa
OOJMKHbI ObITb CHMXKEHbI OTHOCUTENbLHO BepXHEro npeaerna HanpshkeHUst 3apsaa u/unum MmakcumarbHOro Toka 3apsaga.

A.5 ObnacTb BbICOKUX TeMnepaTtyp

Korpa akkymynsitop 3apsikatoT npu Gornee BbICOKON TemnepaType, YeM CTaHAAPTHbLIA Avana3oH TemnepaTyp, no-
KasaTenu 6e30MacHOCTU aKKyMynsiTopa MMEHT TeHAEHLMI0 K YMEHbLUEHUI U3-3a CHMKEHUS] CTabUNbLHOCTU KpucTannuue-
cKoW cTpykTypbl. KpoMe Toro, B o6nactu BbICOKMX TemnepaTtyp, kak NpaBuno, MMeeTcsi TEHAEHLUUS TENNIOBOro pa3roHa npwu
OTHOCUTENbLHO HEGONbLILIOM U3MEHEHUN TemnepaTypbl.

B cBAA3M c 3TUM 3apsa aKKyMynsTOpoB B O6GnacTu BbICOKMX TeMmnepaTyp AOKeH KOHTPONMpPOBaThbCA creaylolum
obpasom:

* Korga Temnepatypa MOBEPXHOCTU aKKYMYISiTOPOB HaxoouTCs BHYTPM 06GnacTu BbICOKUX TeMnepaTtyp, ykasaHHOMW
M3roToBUTENEeM akKyMymnATOPOB, NPUMEHSIOT ocobble yCroBUs 3apsaa, Takue Kak CHUXKEeHUe HanpskeHUA 3apAaa U Toka:

* KOrga TemmnepaTypa MOBEpPXHOCTM aKKyMyNATOPOB Bbllle, YeM BepXHWUW npeaen o6racTy BbICOKUX Temnepartyp,
aKKyMYISITOp He AOMKeH noABepraTbCs 3apsay HA NpU KakMX 3HAaY€HUAX 3apAAHOro Toka.

A.6 ObnacTb HM3KUX TemMnepatyp

Koraa akkymynsiTop 3apsbkaeTcsi B 06racTM HU3KUX TemnepaTyp, CHUKAETCSA CKOPOCTb MaccoriepeHoca U CKOpoCTb
BHeApPEHUs MOHOe TMTUA B OTpuLaTenbHbI MaTepuan 6yaeT Huskon. CrnegoBaTernbHO, Ha NMOBEPXHOCTM yrrepoga nerko
BbICaXXMBAETCA MeTannu4eckuil nutui. B 3aTOM COCTOSIHUM aKKyMYNATOp TePMU4YEeCKU HecTabuneH, CKIMOHEH neperpeBaTb-
CcA U BbI3BaTb Nepexop B TennoBoW pasroH. Kpome Toro, B o6nactu HU3KOW TemnepaTypbl NPUEM WOHOB JIUTUS CUIIBHO
3aBUCUT OT TemnepaTtypbl. B cucreme nutueBbix GaTapei, KOTOpasa COCTOMT U3 HECKOJIbLKMX aKKyMYrsiTOPOB B nocrepo-
BaTefIbHOM COeAUHEeHUM, NMPUEeM MOHOB NUTUS B KaXKAOM aKKyMynsiTope pasnuyaeTcsl B 3aBUCMMOCTU OT TemnepaTypbl
aKKyMynsiTopa, YTO CHUXaeT 6e3onacHoOCTb 6aTapeHON cUCTeMbI.

B cBA3M c 3TUM 3apsa akKKyMyJsiTOPOB B OGNacTM HU3KUX TemnepaTyp AOJIKeH KOHTPONMUPOBATbCS Criefylolum
obpasom:

e Korga TemnepaTtypa NOBEPXHOCTU aKKyMynsiTopa HaxoAuTCs BHYTPM O6IacTM HU3KMX TemnepaTyp, yKa3zaHHOW U3-
roToBUTENIeM aKKyMynSATOPOB, MPUMEHSIIOTCA 0COOble YCNOBUA 3apsifa, Takue Kak CHUXKEeHUe HanpshkeHUs! 3apsida v Toka:

e Korpa TemnepaTypa NOBEpPXHOCTU aKKyMyNSATOPOB HUXKe HWXHEW rpaHuLbl 0651acTU HU3KUX TemrepaTtyp, akKyMyrnsi-
TOp He AOMKEH NOABEPraTbCA 3apsAay HU NPU KakUX 3HaYEHUAX 3apsifAHOro Toka.

A.7 YcnoBus paspsga ans 6e3onacHoro Mcnonb3oBaHus

OCHOBHbIMU NapameTpamu oGecnevyeHUs 6e30MacHOCTU 30 BpeMsi pa3psifa SIBMAIOTCA HanpsXkeHue, TOK U Temnepa-
Typa. HanpsikeHne Bceraa AOMKHO ObITb Bbille HUXHEro npegena paspsifgHOro HanpsiKeHWUs akKymynsaTopa. Tok Hukorpa
He AOMKeH MpeBbiWaTh MaKCUManbHbIA TOK. YCTAaHOBMEHHbI U3roTOBUTENEM aKKyMynsiTopoB. TemnepaTypa Bceraa AOMX-
Ha 6bITb B YCTaHOBMEHHbIX Mpegenax TemnepaTyp (OrpaHU4YeHMA MO HU3KUM W BbICOKMM Temnepartypam). HanpsikeHue
aKKyMyInsiTopa AOSKHO ObITb Bbllle YCTaHOBMIEHHOrO U3roTOBMTENIEM 3HAYEHUS HUXKHEro HamnpsikeHWUsl paspsiga akKyMyns-
Topa Ans Toro, YToGbl NpeAoTBPaTUTL HenpeABUAEHHbIA KPUTUYECKUA oTka3. Kpome Toro, ycTaHOBKAa HanpsbkeHUs KOHLa
paspsifa Bbllle HWXHEro npeperna HanpsikeHUsi paspsga onpegenieHa U3roToBUTENeM aKKyMynsitopa Ansi TOro, 4Yto6bl
noaaepXuBaThb NPaBUNbHLIN pe3epB AnsA pa6oyei 30HbI aKKyMynATopa 1 ONTUMU3MPOBATh €ro paboune xapaKTePUCTUKHU.

A.8 MNpumep paboyen 30HbI aKKYMYTSITOPOB

PucyHok A.1 unniocTpupyeT TUMUYHBLIA NpuMep paboyen 30HbLI AnA 3apspa. lMpu TemnepaType Bbille MU HUXE
CTaHAApPTHOro AuanasoHa TemnepaTyp AOMYCTMMO 3apsbkaTb aKKyMYJsiTOp NMpU YCIOBWW, YTO NMPUMEHSETCA MeHbllee Ha-
npsbkeHue 3apsiga u/unu Toka. Paboyasi 30Ha mMoxeT ObITb 3agaHa B BuAe CTyneH4YaTon pOopMbl, KaKk Noka3aHO Ha PUCYHKe
A.1. unn ¢ pnaroHanbHbIMK NUHUAMKU. Ha pucyHke A2 nokasaH npumep pabouen 30HbI ANA paspsaa.
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MakCumanoHb# TOK 38pA08 (/) Lo )
PRl
|

Tox 3apaaa

o~ v r e

Pabouan 3oHa (oK)

BepxHui npeaen HanpsbkeHus sapsaa (Y, )

Pabouas 30Ha (HanpsikeTe)

n T, T3 T,
TemnepaTtypa akkymynsaTopa (MTOBepXHOCTb)

I w* [, — o6nacTb HN3KNX TemMnepaTyp,
T, * fj — ctanpapTHbIN Anana3oH TemnepaTtyp:
T, « '4 — obnacTb BbICOKUX TemnepaTyp.

PucyHok A. 1 — MNMpumep paboyert 30HbI 3apsAa TUNNYHBIX IMTUR-MOHHLIX aKKyMYmnsTOPOB

MaxcManbhbin TOK pasprRaA

Pabosan yoHa (ToK)

——
- «
pog-~

BepxHun npegen HanpsxeHUs pa3psga

Pa6o4as 30Ha (HanpsikeHue)

HwxHuin npepgen HanpsxXeHus paspsaa

L
T T,

4
TeMnepaTtypa akkymynsitopa (NoBepXHOCTb)

?!-T, — obnacTb HU3KMUX TemnepaTtyp;
T, - [, — cTaHAapTHLIV AnanasoH Temneparyp,
T,~ — obnacTb BbICOKUX Temneparyp.

PucyHok A.2 — lNMpumep paboyein 30HbI pa3psaga TUNUYHbIX IMTUA-MOHHbIX aKKyMYNATOPOB
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MpunoxexHne B
(cnpaBoyHoe)

Mpoueaypa ucnbiTaHUA Ha pacnpocTpaHeHue Bo3ropaHus (cm. 7.3.3)

B.1 O6wue nonoxeHus

MeToa MHUUManusauMm TennoBoro pa3roHa akKymynsaTopa MoXxeT ObITb Bbl6paH U3 MeToaoB, onpeaersieHHbIX B B.3.
ﬂﬂﬂ nony4yeHus petanbHoOMN npouenypbl TenfOBOro pas3roHa akKymynsaTopa ucnbiTaTeNnbHbIN opraH AoJIKeH CBA3aTbCA C
U3roToBuUTesieM akKkymyndatTopa unum GaTapeM.

Mpu M eya H ne — Llenbio AaHHOroO UCMNbLITAHUS SIBASIETCA He OLeHKa OAMHOYHOro akKKyMyrnsiTopa, a OuleHKa Xapak-
Tepa pacnpocTpaHeHUsi BO3ropaHusi BHyTpu 6GaTapeiiHoW cucTeMbl. TakuMm o6pa3oM, HuKenpuBeAeHHble MeToAbl, KOTo-
pble Bbi3bIBalOT TEMSIOBON Pa3roH, He UMUTUPYIOT BHYTPEHHEE KOPOTKOe 3aMblKaHMe aKKyMymnsiTopa, a TONbKO MHULMUPYIOT
pacnpocTpaHeHue BO3ropaHusi.

B.2 YcnoBus ucnbiTaHun

1) BaTapesi NONHOCTLI0 3apshkeHa B COOTBETCTBUMN C PeKOMEHAYeMbIMU U3roTOBUTENEM YCIOBUSIMU.

2) AKKyMynsTop, BblOGpaHHbI B KayecTBe LeneBoro obbekTa, NpeAHasHayeH Ansi NPUHYAUTENbHOro nepeBoja B
peXxum TensrioBoro pasroHa B KauyecTBe MHMUMaTOpa UCrbiTaHuA. B cnyuyae, ecnu 6arapes cogepXuT Tpu unu Gonee ak-
KYyMYJISITOPOB. pacnosioXeHHble Ha KOHUax KOHdurypauumn 6atapeun, akKyMynsTopbl He MOryT GbiTb BbiGpaHbl B kayecTBe
ueneBoro o6bLeKTa, T. €. LereBor aKKyMynsaTop AOMKeH UMeTb MO KpaWHeil mMepe ABa APYrux akKymynsitropa Henocpea-
CTBEHHO pPAAOM C COGOMN.

3) 3To ucnbITaHMe MOXHO MPOBECTU C UCMOSIb3OBaHMEM crneuuarbHO MOAroTOBfIEHHOro obpasua, KOTopblii MoXeT
MMeTb HarpeBaTeflb UMM OTBepcTue AN NPOTbikaHWs rBo3deM AnsA obneryeHus npoBeAeHUs UcnbiTaHus. OpgHako oco-
6asa yHKUMA, NpeAyCMOTpeHHasi AnsA obGneryeHuss NpoBeAeHUs UCMbITaHUsS, He [OJMKHA BINUATbL Ha paccesiHMe Tenna
aKKymynsiTopa.

B.3 MeToabl Ansi MHULUMPOBaHUA TENJSIOBOro pa3roHa

1) Harpes

LieneBoi akkyMynsiTop AOMKEH ObITb HarpeT C MOMOLLbIO CreAyLMX METOAO0B:

* HarpeB C NOMOLLbIO HarpeBaTernsi;

* HarpeB roperikou;

* HarpeB nasepowm;

* MHAYKUMOHHbIW Harpes.

Kaxpbin meTon AomkeH NMPUBOAUTBL K HarpeBy TONbKO LIENEBOro akKkymynstopa. MCTOYHMK HarpeBa AOMKeH ObITb
BbIKITHOY€EH, KOraa LieneBow akKyMynAaTop nepeLlern B PeXuM TeNMoBOro pasroHa.

2) MNepe3apsan

AKKYyMynsATOp nepe3apsikalrT C NMPUMEHEHUEM YCNOBUMW, PEKOMEHAYEMbIX M3roToBUTENIEM, [0 TeX Flop. Noka Lene-
BOM aKKyMyrnsiTop He OyAeT nepeBeAeH B pPeXuM TensioBoro pasroHa. Jllobblie gpyrue akkymynsaTopbl 6aTtapen He AOMKHbI
ObITb nMepe3apsikeHbl. Ecnv KOHCTpyKuuMen akkymynsitopa NnpegycMOTPEHO YCTPOWCTBO npepbiBaHusA Toka (CID). moxert
MCNOJIb30BaTbCA aKKyMYNATOP, YCTPOUCTBO NpepbiBaHUA TOKa KOTOPOro 6b1510 MU3MEHEHO TakK. YTOObl OH He paGoTan.

3) MNpoTbikaHWe akKyMynsiTopa rBo3gemM

AKKYMYynNATOp NPOTLIKAOT rBO3AEM AJSi CO3AaHUA KOPOTKOro 3aMblKaHUSA MeXAy MONOXUTENbHbIM U oTpuuaTenbHbIM
anekTpopamu. M'Bo3ab A0 HaYana UCNbITAHUA MOXET ObITb HarpeT.

4) KombuHaums BblluenepeYncneHHbIX METOAOB.

5) Opyrve meToAbl, KOTOPbIE ONpPEAENATCA Kak NpueMinemMbie Mo TEOPUU U NOATBEPXKAEHHbIE HA NPaKTUKe.
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Mpunoxexne C
(cnpaBo4Hoe)

YnakoBka

Llenbio ynakoBKWM NMTUEBBLIX aKKyMymNsTOPOB U aKKyMYNSITOPHbIX 6aTaped Ansi TPaHCNOPTUPOBaHUA SIBRSIETCA npe-
AOTBpalleHne BO3MOXHOCTU KOPOTKOro 3aMblKaHUs, MeXaHW4YeCKUX NOBpeXAeHUN M BO3MOXHOro nonagaHusa Bnaru. Ma-
Tepuanbl U KOHCTPYKUMS YNaKOBKU AOMKHbI ObiTb BbIGpaHbl TaKUM 06pa3oM, YTOGbl NpeAoTBPaTUTL pa3BUTUE HenpeaHa-
MepeHHON 3NeKTPUYECKON NMPOBOAUMOCTM, KOPPO3UM BbIBOAOB U MNOMagaHWUsl 3arpsi3HAOLWMX BeLLeCcTB M3 OKpyKarowien
cpenbl.

Bonpocbl TpaHCNOPTUMPOBaHUA JNIUTUEBbLIX aKKyMyNSATOPOB, Moayriei, GaTapelHbiXx GNOKOB U GaTapelHbIX cucTem
perynupytoTca npaBunamu MexayHapoaHoin opraHusauuMm rpaxpaHckon asuauum (ICAO). MexayHapopHoW accouunauumn

Bo3aylwHoro TpaHcnopta (LATA). MexayHapoaHon mopckow opraHusauuu (IMO) u apyrumMm rocyaapCTBeHHbIMU y4ypexae-
HUsAMU. [lononHuTenbHaa nHopmauus npusegeHa B [9].
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Mpunoxexnune JA
(cnpaBoy4Hoe)

CBeQieHUs1 0 COOTBETCTBUU CCbINTOYHbIX MeXAayHapoaHbIX CTaHAAPTOB U AOKYMeHTa

Tabnuua OJA.1

HauuoHasnbHbIM CTaHAapTam

O6o03Ha4YeHne CCbINIOYHOro CreneHb 0O603Ha4yeHMe 1 HamMeHOBaHWe COOTBETCTBYIOLLEro HaLMOHaNbLHOro
MeXxayHapoaHoro ctaHgapTra cooTBeTCTBUA cCTaHaapTa
1EC 62133:2012 — a
IEC 62620:2014 0T FOCT P M3K 62620—2016 «AkKkymMynsaTopbl U aKKyMynsiTopHble GaTapew,
coaepXaliuMe LWENnoYHOM UNU Apyrve HEeKUCNOTHbIe 3NMEeKTPONuUTbl. AKKYMy-
nATopbl U 6aTapen NUTUEBbIe ANA NPOMbILWIEHHbIX MPUMEHEHUN»
ISO/iEC Guide 51 0T FOCT P 57149—2016/ISO/IEC Guide 51:2014 «AcnekTbl 6e3onacHoOCTM.

PyKOBOHﬂLI.WIe YKasaHusA nNo BKNMH4YeHUK UX B CTaHAAPTbI»

BeTCTBUA CTaHOapTe»:

* lOT — npeHTUYHbIE CTaHAapTbI.

* CoOOTBEeTCTBYHOLNIA HaLMOHaNbHbIN CTaHAAPT OTCYTCTBYET. [lo ero NpMHATMA peKOMeHAyeTCA UCNoNb30oBaTh
nepeBo/, Ha PyCCKUI A3bIK flaHHOro MexayHapoaHoro ctaHaapta. OdmumnanbHbI NnepeBoA AAHHOrO MeXAyHapoAHOro
cTaHaapTa HaxoauTtces e deaepanbHOM UHOpMaLMOHHOM hoHAE CTaHAapPTOoB.

MpumeyaHne — B HacTosien Tabnuvue UCNonbL30BaHO cnepyroulee ycrnoBHoe o603HayeHue cTeneHun cooT-
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[1] IEC 62660 (ail parts)

[2] IEC 60050-482:2004

(311S0 9001:2015

[4] IEC 61434

[5] IEC 61508 (all parts)

(6] IEC 60730-1:2013

[7] IEC 60812

[8] IEC 61025
[9) IEC 62281
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Bu6nuorpadcdusa

Secondary lithium-ion cells for the propulsion of electric road vehicles (AkkymynsiTopbl NMTUIA-
MOHHbIe ANs 3NeKTPUYECKNUX [OPOXKHBLIX TPAHCNOPTHLIX CPEACTB)

International Electrotechnical Vocabulary (IEV) — Part 482: Primary and Secondary cels and
batteries (MexayHapoaHbI 3neKTpOoTeEXHUYeckun croBapb. YacTtb 482. lepBuYHble U BTO-
pUYHbIE 3rIeMeHTbI U 6aTapen)

Quality management systems — Requirements (CucteMbl MeHemKMeHTa KauvecTBa.
Tpe6oBaHus)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to
the designation of current in alkaline secondary cell and battery standards (AkkymynsTopbl
n 6atapeu, cogepxaliue LWeNo4Yn UNU Apyrue HeKUCNOTHble 3nekTponutbl. PykoBoAacTBO no
0603HaYeHUI0 TOKA B CTaHAApPTaXxX Ha LWeroYHbIe akKyMynsAaTopbl U 6aTapeu)

Functional safety of electrical/electronicfprogrammable electronic safety-related systems
(PyHKUMOHaNbHasA 6e30MacHOCTb CUCTEM 3NEeKTPUYECKUX, INEKTPOHHbLIX, NPOrpamMmmmupyembix
3NEeKTPOHHbIX, CBA3aHHbIX C 6€30MacHOCTLI0)

Automatic electrical controls — Part 1: General requirements (ABTomaTuyeckue aneKkTpuye-
cKue ynpasnsiowue yctpoinctea. Yactb 1. O6wme Tpe6oBaHus)

Analysis techniques for system reliability — Procedure for failure modes and effects analysis
(FMEA) (MeToabl aHanusa HageXHocTu cuctembl. lMpoueaypa aHanu3a oTka3oB U 3¢pheKToB
(FMEA))

Fault tree analysis (FTA) (AHanu3 nepeBa otka3oB (FTA))

Safety of primary and secondary lithium cells and batteries during transport (BesonacHocTb
Npu TPaHCMOPTMPOBAHWU NEPBUYHBLIX NIMTUEBbLIX 35IEMEHTOB M 6aTapeu, NMMTUEBbIX aKKyMyrnsi-
TOPOB M aKKyMYJSITOPHbIX 6aTapein)
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